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ABSTRACT
S u rv e y s  c o n d u c te d  d u r in g  t h e  1974 and  1976 g row ing  s e a s o n s  
showed t h a t  s te m  r o t  c a u s e d  by M ag n ap o r th e  S a l v i n i i  ( S c l e r o t i u m  
o r y z a e ) and  S. o r y z a e  v a r .  i r r e g u l a r e  and s h e a th ,  b l i g h t  c a u s e d  by  
T h a n a te p h o ru s  cu cu m er is  ( R h i z o c t o n i a  s o l a n i )  w e re  p r e s e n t  i n  a l l  t h e  
s o u th w e s t  L o u i s i a n a  p a r i s h e s  s u r v e y e d .  Of t h e  v a r i e t i e s  s u r v e y e d ,  i t  
was found  t h a t  L e b o n n e t ,  N a to ,  S a t u r n ,  S t a r b o n n e t  and V i s t a  had  a  
h i g h e r  p e r c e n t a g e  o f  t i l l e r s  i n f e c t e d  w i t h  s te m  r o t  th a n  B l u e b e l l e ,  
B r a z o s ,  L a b e l l e  and N ova-66 . On th e  o t h e r  h a n d  B l u e b e l l e ,  B ra z o s ,  
L a b e l l e  and L e b o n n e t  had  a  h i g h e r  p e r c e n t a g e  o f  t i l l e r s  i n f e c t e d  w i t h  
s h e a t h  b l i g h t  th a n  N a to ,  N ova-66 , S a t u r n ,  S t a r b o n n e t  and  V i s t a .  Two 
a d d i t i o n a l  s c l e r o t i a l  f u n g i ,  h y d rophy lum  and  r o l f s i i  w e re  
found  a s s o c i a t e d  w i t h  s te m  and s h e a t h  r o t t i n g  o f  r i c e .  They w ere  
p a t h o g e n ic  t o  r i c e  i n  p a t h o g e n i c i t y  t e s t s .
S c a n n in g  e l e c t r o n  m ic ro s c o p e  s t u d i e s  o f  new ly  fo rm ed  l e s i o n s  
on s h e a t h s  and  s tem s  o f  r i c e  showed t h a t  c o n i d i a  o f  S. o r y z a e  and 
S. o r y z a e  v a r .  i r r e g u l a r e , p ro d u c e d  by s c l e r o t i a ,  c a n  c a u s e  s e c o n d a ry  
i n f e c t i o n  u n d e r  f i e l d  c o n d i t i o n s .
S c l e r o t i a  o f  S. o r y z a e  and S^ . o r y z a e  v a r .  i r r e g u l a r e  w ere  
found  i n  s o i l s  o f  a l l  t h e  s o u th w e s t  L o u i s i a n a  p a r i s h e s  s u r v e y e d .
M ost o f  t h e  s c l e r o t i a  w e re  fo u n d  i n  t h e  to p  1 - 3  In c h e s  o f  s o i l .  
S c l e r o t i a l  num bers and v i a b i l i t y  d e c r e a s e d  w i t h  i n c r e a s i n g  s o i l  d e p t h .  
The s c l e r o t i a  w ere  r e l a t i v e l y  u n i f o r m  i n  t h e i r  d i s t r i b u t i o n  i n  each  
f i e l d  sa m p le d .
x±
I s o l a t e s  o f  _S, o r y z a e  c o l l e c t e d  from  d i f f e r e n t  f i e l d s  i n  
s o u th w e s t  L o u i s i a n a  c o u l d  b e  s e p a r a t e d  i n t o  two m a t in g  ty p e s  
p r e v i o u s l y  r e p o r t e d  from  C a l i f o r n i a .  No new m a t in g  ty p e s  w ere  
fo u n d .  The p e r f e c t  s t a g e  o f  o r y z a e  v a r .  i r r e g u l a r e  was n o t  
o b t a i n e d  by c r o s s i n g  i s o l a t e s .  The i s o l a t e s  o f  S^ . o r y z a e  and  S^ . 
o r y z a e  v a r .  i r r e g u l a r e  fo u n d  i n  L o u i s i a n a  v a r i e d  i n  v i r u l e n c e .  I n  
a d d i t i o n ,  t h e  r e l a t i v e  v i r u l e n c e  o f  i s o l a t e s  o f  j>. o r y z a e  was h i g h e r  
t h a n  t h a t  o f  j>. o r y z a e  v a r .  i r r e g u l a r e  i s o l a t e s  i n  f i e l d  and  g r e e n ­
h o u s e  t e s t s .
I n  f i e l d  t e s t s  s te m  r o t  and  s h e a t h  b l i g h t  s i g n i f i c a n t l y  
lo w e re d  y i e l d ,  c a u s e d  l o d g i n g ,  r e d u c e d  t h e  p e r c e n t  g r e e n  l e a f  a r e a ,  
and  lo w e re d  th e  p e r c e n t  w h o le ,  m i l l e d  r i c e .  T h e re  was a  h ig h  
n e g a t i v e  c o r r e l a t i o n  b e tw ee n  y i e l d  and  p e r c e n t  i n f e c t i o n  ( P I )  o r  
d i s e a s e  in d e x  (DI) f o r  m o s t  v a r i e t i e s  i n f e c t e d  w i t h  s te m  r o t  o r  
s h e a t h  b l i g h t .  A s y s te m  f o r  p r e d i c t i n g  y i e l d  l o s s  t o  s te m  r o t  o r  
s h e a t h  b l i g h t ,  b a s e d  on  m u l t i p l e  r e g r e s s i o n  o f  P I  and  D I, was 
d e r i v e d .
T h e re  was a  h i g h  c o r r e l a t i o n  b e tw e e n  t h e  P I  w i t h  s te m  r o t  
a t  t i l l e r i n g  and t h e  P I  a t  m a t u r i t y .  The c o r r e l a t i o n  b e tw e e n  P I  a t  
t i l l e r i n g  o r  m a t u r i t y  and  t o t a l  v i a b l e  s c l e r o t i a  TVS/g s o i l  was a l s o  
h i g h  and  s i g n i f i c a n t ,  s u g g e s t i n g  t h a t  s te m  r o t  s e v e r i t y  a t  m a t u r i t y  
c o u ld  b e  p r e d i c t e d  fro m  th e  P I  a t  t i l l e r i n g  o r  f ro m  t h e  TVS/g s o i l  a t  
p l a n t i n g .  P r e d i c t i o n  e q u a t io n s  f o r  y i e l d  l o s s  due to  s te m  r o t  
i n v o l v i n g  TVS/g s o i l  o f  S^ . o r y z a e  a n d / o r  S_. o r y z a e  v a r .  I r r e g u l a r e  
w ere  a l s o  d e r i v e d .
xii
I n - v i v o  and  i n - v i t r o  s t u d i e s  o n  t h e  i n t e r a c t i o n  o f  s c l e r o t i a l  
f u n g i  a t t a c k i n g  r i c e  s te m s  and  s h e a t h s  show ed  t h a t  R. o r y z a e  
i n t e r f e r e s  w i t h  t h e  n o rm a l  g ro w th  o f  t h e  o t h e r  f u n g i ,  e s p e c i a l l y '
R .  s o l a n i . R. o r y z a e  r e d u c e d  damage o r  y i e l d  l o s s e s  t o  r i c e  due 
t o  ii* s ° l a n i  i n  f i e l d  t e s t s .
The p o s s i b i l i t y  o f  u s i n g  f u n g i c i d e s  t o  c o n t r o l  d i s e a s e s  
c a u s e d  by s c l e r o t i a l  f u n g i  was s t u d i e d .  I n  a g a r - i n c o r p o r a t i o n  t e s t s ,  
t h e  f u n g i c i d e s  Baydam, B e n l a t e ,  D u te r ,  T o p s in -M , and  s o d iu m  a z i d e  
w e re  f u n g i t o x i c  t o  o n e  o r  m ore o f  t h e  t e s t  f u n g i  R.. o r y z a e , R. s o l a n i ,
S.* o r y z a e , o r  S^ . o r y z a e  v a r .  i r r e g u l a r e  a t  co n e  o f  1 t o  10 vig/ml. 
H ow ever, c o n t r o l  o f  s t e m  r o t  i n - v i v o  u s i n g  t h e s e  f u n g i c i d e s  c o u ld  n o t  
b e  o b t a i n e d  by a  s i n g l e  a p p l i c a t i o n  a t  t h e  t i l l e r i n g  s t a g e .
xiii
INTRODUCTION
R ic e  (Oryza s a t i v a  L . )  i s  a n  im p o r t a n t  cash  c ro p  i n  t h e  
s o u t h e r n  and  w e s t e r n  U n i te d  S t a t e s .  The i n t e n s i f i c a t i o n  o f  c u l t u r a l  
p r a c t i c e s  and  th e  r e c e n t  r e l e a s e  o f  h ig h  y i e l d i n g ,  n i t r o g e n  
r e s p o n s i v e  v a r i e t i e s  h a s  l e d  t o  d r a m a t i c  i n c r e a s e s  i n  g r a i n  y i e l d  
and q u a l i t y  t h r o u g h o u t  t h e  U n i te d  S t a t e s .  H ow ever, t h e  a v e ra g e  
p e r  a c r e  y i e l d  o f  r i c e  i n  L o u i s i a n a  i s  much lo w e r  th a n  t h e  o t h e r  
r i c e  p ro d u c in g  s t a t e s .  An im p o r t a n t  f a c t o r  c o n t r i b u t i n g  to  t h i s  low  
y i e l d  i s  t h e  p r e v a l e n c e  o f  i n s e c t  p e s t s  and  d i s e a s e s .  N ext to  
b l a s t  ( P i r i c u l a r i a  o r y z a e  C a v . ) , t h e  s te m  r o t t i n g  and s h e a t h  
b l i g h t i n g  d i s e a s e s  o f  r i c e  c a u s e d  by v a r i o u s  s c l e r o t i a l  f u n g i  h av e  
been  o f  m a jo r  c o n c e rn  i n  r e c e n t  y e a r s .  Stem r o t  c a u s e d  by two 
d i s t i n c t  s c l e r o t i a l  f u n g i  ( S c l e r o t i u m  o r y z a e  C a t t . )  (M agnaporthe  
s a l v i n i i  ( C a t t . )  K ra u se  & W eb s te r )  and  o r y z a e  v a r .  i r r e g u l a r e )  
have  b e e n  r e p o r t e d  a s  c a u s in g  s e v e r e  damage to  r i c e  i n  L o u i s i a n a  
s i n c e  1943 ( 6 7 ) .  The d i s e a s e  i s  endem ic and  o f t e n  becom es e p id e m ic .  
Stem r o t t i n g  o f  r i c e  i s  a l s o  c a u s e d  by  o t h e r ,  l e s s  v i r u l e n t ,  
s c l e r o t i a l  f u n g i .
The s h e a th  b l i g h t  and  s h e a t h  s p o t  d i s e a s e s  c a u s e d  by two 
o t h e r  s c l e r o t i a l  f u n g i  ( R h iz o c to n ia  s o l a n i  Kuhn (T h a n a te p h o ru s  
c u c u m e r is  (F ra n k )  D onk .)  and  FI. o r y z a e  R yker  and  G o o ch ) ,  w e re  
r e p o r t e d  t o  o c c u r  i n  L o u i s i a n a  a s  e a r l y  a s  1938 (7 4 ,  7 5 ) .  T h e i r  
im p o r ta n c e  was n o t  r e c o g n i z e d  u n t i l  r e c e n t l y  ( 1 0 7 ) .
1
2The s te m  r o t  d i s e a s e  o c c u r s  a t  t h e  w a t e r - l i n e .  The fu n g u s  
f i r s t  a t t a c k s  t h e  o u t e r  l e a f  s h e a t h s  and  t h e n  e n t e r s  t h e  cu lm .
T h is  makes t h e  p l a n t  v u l n e r a b l e  to  l o d g i n g .  S h e a th  b l i g h t  a l s o  
a p p e a r s  a t  t h e  w a t e r - l i n e  and  th e n  p r o g r e s s e s  up th e  p l a n t  t o  t h e  
f l a g  l e a f .  U nder  f a v o r a b l e  w e a th e r  c o n d i t i o n s ,  s u s c e p t i b l e  v a r i e t i e s  
a r e  s u b j e c t  t o  s e v e r e  a t t a c k  w i t h  th e  l e a f  s h e a t h s  and b l a d e s  b e i n g  
s e v e r e l y  b l i g h t e d .  T h is  r e d u c e s  t h e  p h o t o s y n t h e t i c  e f f i c i e n c y  o f  
t h e  p l a n t .  B o th  s tem  r o t  and  s h e a t h  b l i g h t  c a u s e  in c o m p le t e  f i l l i n g  
o f  t h e  g r a i n  w h ich  lo w e r s  y i e l d  and m i l l i n g  q u a l i t y .
S tem  r o t  and s h e a t h  b l i g h t  d e v e lo p m e n t  t o  l e v e l s  c a u s i n g  
econom ic l o s s e s  i s  d e p e n d e n t  upon  th e  am ount o f  v i a b l e  in o c u lu m  
p r e s e n t  i n  t h e  s o i l ,  t h e  s u s c e p t i b i l i t y  o f  t h e  v a r i e t y  g row n, t h e  
r a t e  o f  n i t r o g e n  f e r t i l i z e r  u s e d ,  and t h e  p r e s e n c e  o f  h ig h  t e m p e r a t u r e  
and  h u m i d i ty .  D ense p l a n t i n g ,  w h ich  c o n t r i b u t e s  t o  a  humid 
e n v i ro n m e n t ,  i s  h i g h l y  c o n g e n i a l  f o r  t h e  d e v e lo p m e n t  o f  s h e a t h  b l i g h t  
a n d  s te m  r o t  ( 8 9 ) .
Y i e l d  l o s s e s  due  t o  t h e s e  two d i s e a s e s  h a v e  b e e n  r e p o r t e d  
from  a l l  o v e r  t h e  w o r ld  (3 5 ,  3 6 ,  4 9 ,  8 9 ,  6 7 ) .  I n  t h e  U n i te d  S t a t e s ,  
t h e  a c t u a l  l o s s e s  i n  y i e l d  due  to  s te m  r o t  h a v e  b e e n  e s t i m a t e d  t o  
b e  22% i n  C a l i f o r n i a  (62 )  an d  10-15% i n  L o u i s i a n a  ( 6 7 ) .  R e c e n t l y ,  
s h e a t h  b l i g h t  and  s h e a t h  s p o t  h av e  b e e n  r e p o r t e d  t o  b e  p r e s e n t  i n  
t h e  s t a t e s  o f  A r k a n s a s ,  L o u i s i a n a ,  and  T exas  c a u s i n g  l o s s e s  up to  
25% ( 1 0 7 ) .
I n  o r d e r  t o  f o r e c a s t  d i s e a s e  o c c u r r e n c e  i t  i s  e s s e n t i a l  t h a t  
f o r  e a c h  v a r i e t y  grown we know th e  c o r r e l a t i o n  b e tw e e n  th e  amount 
o f  in o c u lu m  p r e s e n t  i n  t h e  f i e l d  s o i l  a t  o r  b e f o r e  p l a n t i n g  and  th e
3a c t u a l  d i s e a s e  s e v e r i t y  and  y i e l d  l o s s e s  due t o  s te m  r o t  o r  s h e a t h  
b l i g h t  a t  m a t u r i t y .  T h is  w i l l  h e l p  i n  f o r e c a s t i n g  t h e  n e c e s s i t y  
f o r  p l a n t i n g  r e s i s t a n t  v a r i e t i e s  o r  u s i n g  f u n g i c i d a l  s p r a y s  d u r i n g  
th e  g ro w in g  s e a s o n .
The p r e s e n c e  o f  one d i s e a s e  o f t e n  a l t e r s  t h e  s e v e r i t y  o f  a 
se c o n d  d i s e a s e  (7 7 ,  7 6 ) .  H ow ever, v e r y  l i t t l e  i n f o r m a t i o n  i s  
a v a i l a b l e  on t h e  i n t e r a c t i o n  b e tw e e n  t h e  s c l e r o t i a l  f u n g i  a t t a c k i n g  
r i c e .
I s o l a t e s  o f  II. s o l a n i » t h e  c a u s a l  a g e n t  o f  s h e a t h  b l i g h t  
hav e  b e e n  found  to  v a r y  i n  v i r u l e n c e  ( 8 6 ) .  The i n f o r m a t i o n  
r e g a r d i n g  v a r i a t i o n  i n  v i r u l e n c e  among and w i t h i n  i s o l a t e s  o f  
.§.• QrVz a e  and  j>. o r y z a e  v a r .  i r r e g u l a r e  i s  i n a d e q u a t e .  R ic e  v a r i e t i e s  
and  l i n e s  h a v e  b e e n  s c r e e n e d  a t  LSU R ic e  E x p e r im e n t  S t a t i o n  f o r  
r e s i s t a n c e  t o  t h e  s te m  r o t  d i s e a s e  c a u se d  by S^ . o r y z a e  u s i n g  a  s i n g l e  
i s o l a t e  (LR 7172) ( 2 ) .  The r e a c t i o n  o f  r i c e  c u l t i v a r s  t o  t h e  o t h e r  
s c l e r o t i a l  f u n g i  c a u s i n g  s te m  r o t  h a s  n o t  b e e n  t e s t e d .
I t  i s  w e l l  known t h a t  t h e  b e s t  means o f  c o n t r o l l i n g  any 
d i s e a s e  i s  by r e s i s t a n t  v a r i e t i e s .  H ow ever, s c r e e n i n g  f o r  r e s i s t a n c e  
and  t r a n s f e r r i n g  o f  r e s i s t a n t  g e n e s  to  c o m m e rc ia l  c u l t i v a r s  r e q u i r e s  
t im e .  O f te n  t h e  r e s i s t a n t  c u l t i v a r s  become s u s c e p t i b l e  ow ing  to  t h e  
d e v e lo p m e n t  o f  new v i r u l e n t  r a c e s  o f  t h e  p a t h o g e n .  O th e r  r e m e d ia l  
m e a su re s  u s e d  f o r  c o n t r o l l i n g  any d i s e a s e  a r e  t h e  u s e  o f  f u n g i c i d e s  
com bined w i t h  t h e  u s e  o f  c u l t u r a l  p r a c t i c e s  u n f a v o r a b l e  f o r  d i s e a s e  
d e v e lo p m e n t .
The p r im a r y  o b j e c t i v e s  o f  t h i s  s tu d y  w e re  to  s u r v e y  th e  
o c c u r r e n c e  and d i s t r i b u t i o n  o f  s te m  and s h e a t h  d i s e a s e s  o f  r i c e
4c a u s e d  by s c l e r o t i a l  f u n g i  i n  L o u i s i a n a ,  t o  s tu d y  th e  e t i o l o g y  
o f  f u n g i  c a u s in g  s te m  r o t  o f  r i c e ,  t o  s tu d y  t h e  e f f e c t  o f  s te m  r o t  
and s h e a t h  b l i g h t  on y i e l d  and  m i l l i n g  q u a l i t y  o f  r i c e ,  a n d  to  
s tu d y  th e  c o r r e l a t i o n  and  r e g r e s s i o n  b e tw e e n  t h e  f u n c t i o n a l  
in o c u lu m  i n  t h e  s o i l  and p e r c e n t  i n f e c t i o n  ( P I ) ,  d i s e a s e  i n d e x  ( D I ) > 
o r  y i e l d  l o s s e s  (YL) e x h i b i t e d  by d i f f e r e n t  v a r i e t i e s .  O th e r  
o b j e c t i v e s  o f  t h i s  r e s e a r c h  w e re  t o  s tu d y  t h e  i n t e r a c t i o n  b e tw e e n  
th e  s c l e r o t i a l  f u n g i  a f f e c t i n g  r i c e  s h e a t h s ,  t h e  e f f e c t  o f  t im e  o f  
a p p l i c a t i o n  o f  in o c u lu m  on d i s e a s e  s e v e r i t y ,  t o  s tu d y  y i e l d  
l o s s ,  and to  s t u d y  t h e  p o s s i b i l i t y  o f  c h e m ic a l  c o n t r o l  f o r  t h e s e  
d i s e a s e s .
REVIEW OF LITERATURE
S c l e r o t i a l  f u n g i  c a u s in g  d i s e a s e s  o f  r i c e .
S e v e r a l  s c l e r o t i a l  f u n g i  h a v e  b e e n  fo u n d  to  c a u s e  d i s e a s e s  
o f  r i c e  ( 7 9 ) .  S a k u r a i  (94 )  d e s c r i b e d  f o u r  d i s e a s e s  o f  r i c e  due to  
s c l e r o t i a  fo rm in g  f u n g i  f ro m  J a p a n  i n  1917 , They w e re  Hypochnus 
s a s a k i i ,  H. c e n t r i f u g u s , S c l e r o t i u m  o r y z a e , and  a  _S. o r y z a e  ty p e  
s p p . A l l  o f  t h e s e  a t t a c k e d  th e  l e a f  s h e a th  and  s te m .  L a t e r ,  two 
m ore s c l e r o t i a l  f u n g i  w e re  added t o  h i s  l i s t ,  S_. o r y z a - s a t i v a  and  
an  u n i d e n t i f i e d  S c l e r o t i u m  s p p . ( 4 0 ) .  R oger  (88 )  fo u n d  f i f t e e n  
s c l e r o t i a l  f u n g i  a s s o c i a t e d  w i th  a  " t i e n i ” o r  w eak en in g  d i s e a s e  o f  
r i c e  i n  I n d o c h in a .  IRRI (44) made a  s u rv e y  o f  s c l e r o t i a  fo rm in g  
f u n g i  a s s o c i a t e d  w i t h  r i c e  s t u b b l e  i n  t h e  P h i l i p p i n e s .  The f u n g i  
w e re  g ro u p e d  i n t o  s e v e n  d i s t i n c t  s c l e r o t i a l  ty p e s  and  i n c l u d e d
S .  r o l f s i i , o r y z a e , _S. o r y z a e  v a r .  i r r e g u l a r e , and  C o r t i c iu m  
s a s a k i i . I n o c u l a t i o n  t e s t s  showed some to  b e  wound p a r a s i t e s  
w h i l e  o t h e r s  w e re  w eak p a t h o g e n s .  The o c c u r r e n c e  o f  two o r  more 
s c l e r o t i a l  f u n g i  a s s o c i a t e d  w i th  s te m  r o t t i n g  and s h e a t h  b l i g h t i n g  
d i s e a s e s  o f  r i c e  h a v e  a l s o  b e e n  r e p o r t e d  f ro m  C ey lon  ( 8 2 ,  8 3 ) ,  I n d i a  
( 7 1 ) ,  I t a l y  ( 7 ) ,  F r a n c e  ( 5 ) ,  and  t h e  U n i te d  S t a t e s  ( 2 3 ,  9 6 ,  1 2 5 ) .
I n  t h e  U n i te d  S t a t e s ,  s te m  r o t  c a u se d  by  S^ . o r y z a e  and  J5. 
o r y z a e  v a r .  i r r e g u l a r e  o c c u r  i n  a l l  t h e  m a jo r  r i c e  g ro w in g  s t a t e s  
( 4 ) .  The o c c u r r e n c e  o f  h y d rophy lum  a s s o c i a t e d  w i t h  s te m  r o t  w as 
r e p o r t e d  from  A rk a n sa s  i n  1934 (2 3 )  and  r e c e n t l y  fro m  C a l i f o r n i a  (125 )  
and  L o u i s i a n a  ( 9 6 ) .  S . r o l f s i i ,  w h ic h  u s u a l l y  c a u s e s  s e e d l i n g  b l i g h t
5
6(2 3 ,  79 , 1 1 0 ) ,  h a s  o f t e n  b e e n  I s o l a t e d  fro m  r i c e  t i l l e r s  w i t h  s tem  r o t  
symptoms ( 9 6 ) .  The s h e a t h  b l i g h t  and  s h e a t h  s p o t  d i s e a s e s , c au sed  
by R, s o l a n i  and  R. o r y z a e  r e s p e c t i v e l y ,  h av e  a l s o  b e e n  r e p o r t e d  
from  A r k a n s a s ,  L o u i s i a n a ,  T e x a s ,  M i s s i s s i p p i ,  and F l o r i d a  ( 9 2 ,  93, 4 ) .
Stem r o t  c a u s e d  by  S . o ry z a e  a n d  S. o r y z a e  v a r .  i r r e g u l a r e .
Stem r o t  o f  r i c e  was f i r s t  r e p o r t e d  from  I t a l y  i n  1876 ( 8 ) .  
S in c e  t h e n  t h e  d i s e a s e  h a s  b e e n  d e s c r i b e d  from  a lm o s t  a l l  t h e  r i c e  
g ro w in g  c o u n t r i e s  o f  t h e  w o r ld  ( 7 9 ) .  I n  t h e  U n i te d  S t a t e s ,  s tem  r o t  
was f i r s t  o b s e rv e d  i n  N o r th  C a r o l i n a  i n  1907 ( 6 7 ) .  S u b s e q u e n t ly ,  i t  
was r e p o r t e d  from  A rk a n s a s  (129) , L o u i s i a n a  ( 1 1 0 ) ,  T e x a s  ( 4 ) ,  and 
C a l i f o r n i a  ( 1 1 7 ) .
S tem r o t  c a u s e s  lo d g in g  o f  r i c e  t i l l e r s  an d  In c o m p le te  f i l l i n g  
o f  t h e  g r a i n ,  w h ich  u l t i m a t e l y  lo w e r s  g r a i n  y i e l d  and  q u a l i t y  ( 1 1 0 ) .  
Y ie ld  l o s s e s  t o  s te m  r o t  o f  f ro m  5-80% h a v e  b e e n  r e p o r t e d  from  
d i f f e r e n t  c o u n t r i e s  o f  t h e  w o r ld  (3 6 ,  79 , 1 1 ) .  The a v e r a g e  l o s s  f ro m  
t h i s  d i s e a s e  was e s t i m a t e d  a t  10-15% i n  L o u i s i a n a  and  A rk a n s a s  (85 )  
and up t o  22% i n  C a l i f o r n i a  ( 6 2 ) .  H ow ever, i n  A rk a n s a s  th e  y i e l d  was 
r e d u c e d  up  to  70-80% i n  some s e v e r e l y  i n f e c t e d  f i e l d s  ( 1 1 5 ) .  P e r s o n
(85) o b s e r v e d  two o u t b r e a k s  o f  s tem  r o t  n e a r  O b e r l i n ,  L o u i s i a n a  on 
t h e  F o r tu n a  v a r i e t y .  He e s t i m a t e d  th e  l o s s  a t  5% i n  a  l a t e r  p l a n t e d  
f i e l d  a n d  a t  10-15% i n  one e a r l y  p l a n t e d  f i e l d .  A n o th e r  e p id e m ic  o f  
s tem  r o t  was o b s e r v e d  i n  L o u i s i a n a  i n  1969 ( 6 4 ) .  I t  was o b s e rv e d  
t h a t  t h e  i n f e c t e d  lo w e r  n o d e s  r o t t e d  c a u s in g  e x t e n s i v e  l e a f  k i l l  and  
p r e m a tu r e  r i p e n i n g  o f  t h e  g r a i n .
7The p r e s e n c e  o f  enorm ous q u a n t i t i e s  o f  t h e  c a u s a l  f u n g i  i n  
f i e l d  s o i l  h a s  b e e n  r e p o r t e d  from  v a r i o u s  c o u n t r i e s  ( 7 9 ) .  I n  a  
s u r v e y  i n  t h e  P h i l i p p i n e s  ( 7 9 ) ,  i t  was fo u n d  t h a t  76% o f  t h e  t i l l e r s  
w e r e  i n f e c t e d  w i t h  e i t h e r  o r  b o t h  o f  t h e  s t e m  r o t t i n g  o r g a n i s m s .  
A c c o rd in g  t o  W e b s te r  e t  a l  ( 1 2 4 ) ,  t h e  d i s t r i b u t i o n  and  o c c u r r e n c e  o f  
s t e m  r o t  i n  C a l i f o r n i a  v a r i e d  i n  d i f f e r e n t  c o u n t i e s ,  r a n g i n g  from  
0-79% o f  t h e  f i e l d s  s u r v e y e d  i n f e c t e d .  B u t t e  c o u n t y ,  w h e re  t h e  
d i s e a s e  was f i r s t  i n t r o d u c e d  t o  C a l i f o r n i a  t h r o u g h  p l a n t i n g  o f  
E a r l y  P r o l i f i c  s e e d  from  A rk a n s a s  ( 1 1 7 ) ,  h a d  h i g h e s t  p e r c e n t a g e  o f  
f i e l d s  i n f e c t e d .  I n  L o u i s i a n a  S h a h ja h a n  a n d  Rush (9 6 )  made a  s u r v e y  i n  
1974 to  d e t e r m i n e  th e  o c c u r r e n c e ,  d i s t r i b u t i o n  a n d  c a u s e s  o f  s te m  
r o t t i n g  d i s e a s e s .  S tem  r o t t i n g  c a u s e d  b y  jS. o r y z a e , S^ . o r y z a e  v a r ,  
i r r e g u l a r e , _S. r o l f s i i , and  two u n i d e n t i f i e d  S c l e r o t i u m  s p p . was 
fo u n d  i n  86.6% o f  t h e  f i e l d s  s u r v e y e d .  The s t e m  r o t  o c c u r r e n c e  i n  
e a c h  f i e l d  was i n f l u e n c e d  b y  p r e v i o u s  c r o p p i n g  h i s t o r y  a n d  b y  th e  
s u s c e p t i b i l i t y  o f  t h e  c u r r e n t l y  p l a n t e d  v a r i e t y .  On t h e  a v e r a g e  
8.4% o f  t h e  t i l l e r s  s a m p le d  w e re  i n f e c t e d  b y  s t e m  r o t  a t  t h e  l a t e  
t i l l e r i n g  t o  e a r l y  b o o t  s t a g e s  o f  g ro w th .
I t  h a s  b e e n  r e p o r t e d  t h a t  t h e  h i g h e s t  num ber o f  s c l e r o t i a  
a r e  p r e s e n t  i n  t h e  u p p e r  1 t o  2 i n c h e s  ( 3 - 5  cm) o f  f i e l d  s o i l  (1 2 1 ,  
1 2 3 ) .  The num ber d e c r e a s e s  a s  t h e  s a m p l in g  d e p t h  i n c r e a s e s .  
N e v e r t h e l e s s ,  i t  i s  t h e  am oun t o f  v i a b l e  s c l e r o t i a  i n  t h e  u p p e r  1 
t o  2 i n c h e s  o f  s o i l  t h a t  i s  i m p o r t a n t  f o r  d i s e a s e  d e v e lo p m e n t .
S h a h ja h a n  an d  Rush (97)  a n d  W e b s te r  (1 2 2 )  f o u n d  a  p o s i t i v e  c o r r e l a t i o n  
b e tw e e n  t h e  num ber o f  v i a b l e  s c l e r o t i a  r e c o v e r e d  p e r  gram  o f  to p  
s o i l  and s t e m  r o t  i n c i d e n c e .
8R ic e  s tem  r o t  fu n g u s  S^ . o r y z a e  h a s  t h r e e  d i s t i n c t  s t a g e s :  
t h e  s c l e r o t i a l ,  t h e  c o n i d i a l ,  and t h e  p e r i t h e c i a l  o r  p e r f e c t  s t a g e s .
A l l  o f  t h e  t h r e e  s t a g e s  w e re  f i r s t  r e p o r t e d  from  I t a l y  i n  1876 and 
1889 ( 8 ,  9 ) .  H owever, i t  was n o t  known t h e n  t h a t  t h e s e  t h r e e  s t a g e s ,
i . e . ,  o r y z a e  C a t t . ,  H e lm in th o s p o r iu m  sigm oideum  C a v . , and  
L e p t o s p h a e r i a  s a l v i n i i  C a t t .  c a u s e d  t h e  same d i s e a s e  and  w e re  t h e  
same f u n g u s .  The c a u s a l  a g e n t  o f  s te m  r o t  was c o n s i d e r e d  t o  b e
S . o r y z a e  u n t i l  T u l l l s  (1 1 4 )  d e m o n s t r a t e d  t h e  g e n e t i c  r e l a t i o n s h i p  
b e tw ee n  t h e s e  t h r e e  s u p p o s e d ly  d i f f e r e n t  f u n g i  i n  1933 .
R e c e n t ly  K ra u s e  and  W e b s te r  (6 0 )  made a  d e t a i l e d  m o r p h o lo g ic a l  
s tu d y  o f  t h e  p e r f e c t  s t a g e  o f  j>. o r y z a e . They c o n c lu d e d  t h a t  t h e  
fu n g u s  w h ich  h a s  a n  e n d o t h i a  ty p e  u n i t u n i c a t e  a s c u s ,  f l o a t s  f r e e l y  i n  
t h e  p e r i t h e c i u m  a t  m a t u r i t y ,  and  h a s  w id e  p a r a p h y s e s  l i k e  b a n d s  t h a t  
p a r t i a l l y  g e l a t i n i z e  a t  m a t u r i t y ,  was c h a r a c t e r i s t i c  o f  t h e  D i a p o r t h a l e s  
o f  t h e  s u b c l a s s  P y r e n o m y c e te s . S in c e  t h e r e  was no genus t h a t  f i t  t h i s  
f u n g u s ,  th e y  c r e a t e d  a  new genus  and  named i t  M a g n ap o r th e  s a l v i n i i  
( C a t t . )  K r .  & Web. I t  i s  h e t e r o t h a l l i c  i n  n a t u r e .
I n  1935 C r a l l e y  a n d  T u l l i s  (2 4 )  d e s c r i b e d  a  new fu n g u s  
r e s e m b l in g  j^. o r y z a e  b u t  d i f f e r i n g  m a in ly  i n  t h e  s i z e  and  s h a p e  o f  
t h e  s c l e r o t i a  and  named i t  H e lm in th o s p o r iu m  s igm oideum  v a r .  i r r e g u l a r e  
C r a l l e y  a n d  T u l l i s .  The s c l e r o t i a  o f  t h i s  fu n g u s  d i f f e r e d  fro m  t h o s e  
o f  S . o r y z a e  i n  b e i n g  i r r e g u l a r  and s m a l l e r .  The c o n i d i a  o f  b o t h  f u n g i  
a r e  s i m i l a r  i n  a p p e a r a n c e  and  s i z e .  They d i f f e r  i n  t h a t  t h e  c o n i d i a  
o f  11. s igm oideum  v a r .  i r r e g u l a r e  t e n d  t o  p ro d u c e  germ tu b e s  f ro m  th e  
ap ex  w h i l e  s t i l l  a t t a c h e d  t o  t h e  c o n l d i o p h o r e s ,  and  th e  s p o r e s  a r e  
n o t  so  u n i f o r m ly  t h r e e  s e p t a t e  a s  t h o s e  o f  11. s ig m o id eu m . The
p e r f e c t  s t a g e  o f  II, s igm oideum  v a r ,  I r r e g u l a r e  h a s  n o t  y e t  b e e n  fo u n d .  
T h is  fu n g u s  h a s  b e e n  r e p o r t e d  a s  c a u s in g  s te m  r o t t i n g  o f  r i c e  I n  
s e v e r a l  c o u n t r i e s  (3 6 ,  4 4 ,  7 9 ) ,
Use o f  t h e  g en u s  name H e lm in th o s p o r iu m  f o r  t h e  c o n i d i a l  
s t a g e s  o f  t h e  tw o f u n g i  h a s  a l s o  b e e n  c o n s i d e r e d  im p ro p e r .  As Ou 
(7 9 )  s t a t e s ,  H a ra  i n  1936 c r e a t e d  a  new g en u s  N a k a te a  and  renam ed  th e  
f u n g i  N. s igm oideum  (C a v .)  H ara  and  N. i r r e g u l a r e  H a ra .  S ub ram an ian  
(105)  i n  1956 a l s o  c r e a t e d  a n o t h e r  g e n u s ,  V e k r a b e e j a . and p l a c e d  t h e  
two p a th o g e n s  I n  t h i s  genus  nam ing  them  V_. s igm oideum  (C a v .)  Subrum. 
and  V. s igm oideum  (C a v . )  Subrum. v a r .  I r r e g u l a r e  C r a l l e y  & T u l l i s .  
T h ese  names a r e  n o t  i n  g e n e r a l  u s e  to d a y .
The e t i o l o g y  o f  t h e  two o rg a n is m s  h a s  b e e n  s t u d i e d  i n  d e t a i l  
by  v a r i o u s  w o rk e r s  i n  J a p a n  (5 3 ,  7 0 ) ,  P h i l i p p i n e s  ( 4 5 ,  4 6 ,  7 ) ,  I t a l y  
( 1 9 ) ,  I n d i a  (7 1 ,  1 0 1 ) ,  and t h e  U .S .A . ( 4 ,  6 2 ,  1 1 5 ) .  The symptoms and 
t h e  s e a s o n a l  d e v e lo p m e n t  o f  t h e  d i s e a s e  c a u s e d  by  t h e s e  two f u n g i  a r e  
v e r y  s i m i l a r  e x c e p t  t h a t  i n  m o s t  i n s t a n c e s  t h e  s e v e r i t y  o f  t h e  d i s e a s e  
c a u s e d  by Sh o r y z a e  i s  g r e a t e r  t h a n  t h a t  c a u s e d  b y  J3. o r y z a e  v a r .  
i r r e g u l a r e  ( 2 4 ) .
The d i s e a s e  f i r s t  a p p e a r s  a t  t h e  w a t e r - l i n e  when t h e  p l a n t s  
a r e  a b o u t  45 d a y s  o l d  o r  a t  t h e  t i l l e r i n g  s t a g e  ( 4 ,  3 6 ,  5 3 ,  7 9 ,  7 0 ,  
1 1 5 ) .  I t  s t a r t s  i n  t h e  o u t e r  l e a f  s h e a t h  a s  s m a l l ,  r e c t a n g u l a r  
b l a c k  l e s i o n s .  The s c l e r o t i u m ,  w h ich  i s  t h e  p r im a r y  in o c u lu m ,  may 
som etim es  b e  s e e n  a t t a c h e d  t o  t h e  l e a f  s h e a t h  i n  t h e  c e n t e r  o f  t h e s e  
l e s i o n s .  The l e s i o n  th e n  e n l a r g e s  and  t h e  fu n g u s  p e n e t r a t e s  i n t o  t h e  
i n n e r  l e a f s h e a t h s  and  f i n a l l y  i n t o  t h e  cu lm . As t h e  fu n g u s  s t a r t s  
p r o d u c in g  s c l e r o t i a  i n  t h e  t i s s u e s  o f  t h e  l e a f  s h e a t h s  and  cu lm , t h e
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t i l l e r  i s  w eakened and f i n a l l y  l o d g e s .  A t t h i s  s t a g e  num erous 
a p p r e s s o r i a  and  i n f e c t i o n  c u s h io n s  may b e  s e e n  on  t h e  s h e a t h  and  culm 
s u r f a c e s ,  C o n id i a ,  w h ic h  a r e  a l s o  p ro d u c e d  f ro m  t h e  s c l e r o t i a  r i g h t  
a f t e r  t h e y  come i n  c o n t a c t  w i t h  t h e  r i c e  s te m ,  a r e  b e l i e v e d  t o  t a k e  
p a r t  i n  s e c o n d a r y  i n f e c t i o n  ( 7 4 ,  1 0 6 ) .  Nonaka and  Y o s h i i  (7 4 )  o b s e r v e d  
c o n i d i a l  d i s p e r s i o n  t o  o c c u r  from  t h e  end  o f  A ugust t o  t h e  end  o f  
O c to b e r ,  w i t h  a  maximum a t  t h e  end o f  S e p te m b e r .  They w e re  a b l e  t o  
t r a p  c o n i d i a  on g l a s s  s l i d e s  1 0 -3 0  cm above  t h e  g ro u n d  i n  t h e  f i e l d .  
A c c o rd in g  to  T u l l l s  and  C r a l l e y  ( 1 1 5 ) ,  t h e  i n i t i a l  i n f e c t i o n s  o c c u r  
d u r i n g  J u l y  and s e c o n d a r y  i n f e c t i o n  may c o n t i n u e  u n t i l  t h e  w e a th e r  
becom es t o o  c o ld  f o r  f u r t h e r  d e v e lo p m e n t  o f  t h e  fu n g u s .
S u zu k i  and  Yamaguchi (106) r e p o r t e d  t h a t  t h e  c o n i d i a  o f  H. 
s igm oideum  v a r .  i r r e g u l a r e  a r e  a b l e  t o  i n f e c t  l e a v e s  and  p a n i c l e s .
The l e a f  l e s i o n s  a r e  s i m i l a r  t o  t h o s e  c a u s e d  b y  H. o r y z a e  e x c e p t  t h a t  
th e y  h a v e  a  d a r k  brow n n e c r o t i c  c e n t e r .  S p o re s  p ro d u c e d  f ro m  t h e s e  
l e s i o n s  w ere  t r a p p e d  f i r s t  i n  J u l y  and  r e a c h e d  a  maximum i n  S ep te m b er  
when e a r  b l i g h t  o c c u r r e d .  Sharma et^ a l  (100) a l s o  o b s e r v e d  e a r  r o t  
o f  r i c e  b u t  s a i d  i t  was due t o  m e c h a n i c a l l y  i n j u r e d  h e a d s  com ing i n  
c o n t a c t  w i t h  f l o a t i n g  s c l e r o t i a .  In o u e  (43) how ever b e l i e v e s  t h a t  
i n i t i a l  i n f e c t i o n  by  s c l e r o t i a  i s  m ore im p o r t a n t  t h a n  s e c o n d a r y  
i n f e c t i o n  b y  c o n i d i a .  He fo u n d  t h a t  many c o n i d i a  g e r m i n a t e  w i t h o u t  
p e n e t r a t i o n .
The i n f e c t i o n  o f  s e e d l i n g s  by  S^ . o r y z a e  u n d e r  n a t u r a l  c o n d i t i o n s  
h a s  n o t  b e e n  o b s e r v e d .  Young (1 2 9 )  was a b l e  t o  s e c u r e  s e e d l i n g  
i n f e c t i o n  w i t h  a  p u r e  c u l t u r e  o f  t h e  fu n g u s  i n  v i t r o . The p a t h o g e n i c i t y  
o f  t h e  fu n g u s  t o  r i c e  h a s  b e e n  e s t a b l i s h e d  u s i n g  b o t h  s e e d l i n g s  and
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t r a n s p l a n t e d  r i c e  i n  t h e  l a b o r a t o r y  and  g re e n h o u s e  ( 6 8 , 1 2 9 ) .  Shaw 
( 1 0 1 ) ,  a n d  M undkur (7 1 ) o b ta in e d  h e a v y  i n f e c t i o n  on  s e e d l i n g s  grow n 
i n  t e s t  tu b e s  b u t  n o t  u n d e r  n a t u r a l  c o n d i t io n s .
The mode o f  i n f e c t i o n  b y  S_, o ry z a e  and J3, o ry z a e  v a r .  
l r r e g u l a r e  h a s  n o t  b e e n  s tu d i e d  i n  d e t a i l .  IRRI (4 5 ) i n  1966 
r e p o r t e d  them  to  b e  wound p a r a s i t e s .  H ow ever, i n f e c t i o n  o f  r i c e  
s e e d l i n g s  w i th o u t  w ounding  h a s  b e e n  o b ta in e d  (2 , 6 2 ) .
A cco rd in g  t o  T u l l i s  and  C r a l l e y  (116 ) th e  s c l e r o t i a  o f S_. 
o ry z a e  ca n  re m a in  v i a b l e  f o r  a t  l e a s t  s i x  y e a r s  i n  u n c u l t i v a t e d  s o i l .  
They w ere  a b l e  t o  r e c o v e r  v i a b l e  s c l e r o t i a  two y e a r s  a f t e r  th e  r i c e  
c ro p  from  s tu b b le  i n  th e  f i e l d  and  a f t e r  tw o a n d  a  h a l f  y e a r s  from  
s tu b b le  s t o r e d  i n  t h e  l a b o r a t o r y .  P a rk  and  B e r tu s  (83 ) fo u n d  
s c l e r o t i a  v i a b l e  a f t e r  190 d ay s  i n  a i r  d ry  s o i l  i n  t h e  l a b o r a t o r y  
and  a f t e r  133 d ay s  when b u r ie d  i n  m o is t  r i c e  s o i l s .  A cco rd in g  t o  
M is ra  et_ a l  (6 9 ) t h e  s c l e r o t i a  l o s t  t h e i r  v i a b i l i t y  a f t e r  18 m onths 
s t o r a g e  a t  room te m p e r a tu r e .  Keim an d  W eb ste r (5 5 ) r e p o r te d  t h a t  
a l t e r n a t e  w e t t in g  an d  d r y in g  r e s u l t s  i n  s u b s t a n t i a l  l o s s  o f  s c l e r o t i a l  
w e ig h t  and  v i a b i l i t y .  V i a b i l i t y  o f  s c l e r o t i a  r e c o v e re d  from  s o i l  a f t e r  
in c u b a t io n  a t  24 C w as lo w e r  th a n  v i a b i l i t y  o f  th o s e  t h a t  w e re  r e c o v e re d  
from  d ry  s o i l  a f t e r  i n c u b a t io n  a t  1 C and 24 C. They a l s o  r e p o r t e d  
i n h i b i t i o n  o f  s c l e r o t i a l  g e rm in a t io n  on f i e l d  s o i l .  They fo u n d  t h a t  
c e r t a i n  b a c t e r i a ,  a c t in o m y c e te s , and  fu n g i  w ere  r e l e a s i n g  i n h i b i t o r y  
s u b s ta n c e s  i n t o  f i e l d  s o i l  ( 5 6 ) .
S e v e r a l  h o s t s  o th e r  th a n  r i c e  have b e e n  fo u n d  f o r  t h e  s te m  
r o t  f u n g i  i n  J a p a n  ( 3 6 ) ,  P h i l i p p i n e s  ( 4 5 ) ,  and  t h e  U .S .A . (1 1 5 ) .
T u l l i s  and  C r a l l e y  (1 1 5 ) r e p o r t e d  t h a t  th e  v a r io u s  r e p r o d u c t iv e  s t a g e s
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o f  t h e  fu n g u s  w e re  a b l e  t o  i n f e c t  th e  a q u a t i c  g r a s s  Z ig a n io p s i s  
m i le a c e a  (M ic h x .)  D o ll  an d  A sch  and  s h o r t  b a rn y a rd  g r a s s  (E c h in o c h lo a  
c o Io n a  ( L .)  L i n k , ) .  IR R I (4 5 )  t e s t e d  39 p l a n t  s p e c i e s  o f  w h ich  o n ly
t h r e e  g r a s s  w e e d s , E l e u s in e  i n d l c a . L e p to c h lo a  c h i n e n s l s  and  S e t a r i a
p a l l i d i f u s c a  w e re  I n f e c t e d  b y  b o th  o rg a n is m s  a f t e r  w ound i n o c u l a t i o n .  
I t  w as r e p o r t e d  b y  H a s h io k a  (3 6 ) and Ou ( 7 9 ) ,  t h a t  a c c o r d in g  to  
N a k a ta  £ t  a l . Z i z a n la  l a t i f o l i a  was t h e  n a t u r a l  h o s t  o f  15. o r y z a , 
w h i l e  o u t  o f  100  s p e c ie s  o f  p l a n t s  among 27  f a m i l i e s  i n o c u l a t e d ,  o n ly  
w h e a t ,  b a r l e y ,  t h r e e  s p e c i e s  o f  w i ld  O r y z a , and  o ne  s p e c i e s  e a c h  o f  
C y p e ra c e a e  a n d  L i l i a c e a e  w e re  a f f e c t e d .  Chen (14 ) fo u n d  t h a t  t h e  
a b o v e  h o s t s  c o u ld  o n ly  b e  i n f e c t e d  i f  k e p t  m o is t  f o r  a  lo n g  t im e .
S in c e  t h i s  c o n d i t i o n  i s  uncommon i n  n a t u r e ,  h e  b e l i e v e s  t h i s  h o s t
r a n g e  to  b e  u n im p o r ta n t  i n  te rm s  o f  c o n t r o l  o f  th e  d i s e a s e .
T he p h y s io lo g y  o f  t h e  s tem  r o t  f u n g i  h av e  b e e n  s tu d i e d  b y  
v a r i o u s  w o rk e r s  (3 6 , 5 3 , 7 9 , 7 0 , 1 1 5 ) .  A c c o rd in g  t o  K aw ai e t  a l  (5 3 ) 
a n d  M ori et_ ajL ( 7 0 ) ,  t h e  t e m p e r a tu r e  r a n g e  f o r  m y c e l i a l  g ro w th  a n d  
s c l e r o t i a  f o r m a t io n  i s  15—30 C f o r  £L o r y z a e  and  1 0 -3 0  C f o r  S .  o ry z a e  
v a r .  i r r e g u l a r e  w ith  op tim um  a ro u n d  2 8 -3 0  C f o r  b o th .  The pH optim um  
f o r  m y c e l i a l  g ro w th  an d  s c l e r o t i a  f o r m a t io n  b e in g  5 . 8  a n d  6 .7  
r e s p e c t i v e l y  i n  b o th  c a s e s .  A p p r e s s o r i a  w e re  fo rm ed  ab o v e  15 C w i th  
optim um  a t  2 7 .5  C. A c c o rd in g  t o  T u l l i s  a n d  C r a l le y  (1 1 5 )  t h e  optim um  
te m p e r a tu r e  f o r  g ro w th  o f  t h e s e  f u n g i  w as  2 8 -3 0  C a n d  t h e  optim um  
pH was 6 . 5 - 8 . 0 .
V a r i a t i o n  i n  S . o ry z a e  a n d  S . o ry z a e  v a r .  i r r e g u l a r e .
I t  i s  a p p a r e n t  t h a t  t h e  two f u n g i  S^ . o ry z a e  a n d  o r y z a e  v a r .  
i r r e g u l a r e  a l th o u g h  c a u s in g  t h e  same d i s e a s e ,  d i f f e r  t o  some e x t e n t
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i n  m o rp h o lo g y  and  p h y s io lo g y .  H ow ever, know ledge  c o n c e rn in g  
d i f f e r e n c e s  i n  v i r u l e n c e  among and w i th i n  i s o l a t e s  o f  th e s e  two 
f u n g i  i s  in a d e q u a te .  C r a l l e y  (2 4 ) i n d i c a t e d  t h a t  i n  many c a s e s  t h e  
s e v e r i t y  o f  th e  d i s e a s e  c a u s e d  by  S_. o ry z a e  v a r .  i r r e g u l a r e  was n o t  
a s  g r e a t  a s  t h a t  c a u se d  by S_. o r y z a e . C o r b e t ta  ( 1 9 ) ,  p e r h a p s ,  w as 
t h e  f i r s t  t o  s tu d y  s t r a i n s  o f  S_. o r y z a e . He fo u n d  d i f f e r e n c e s  i n  
c u l t u r a l  and  s c l e r o t i a l  m o rp h o lo g y , w h ich  h e  r e l a t e d  t o  g e n e t i c  
d i f f e r e n c e s .  J a i n  (5 1 ) b y  i n o c u l a t i o n  o f  s tem  p ie c e s  o f  12 v a r i e t i e s  
o f  r i c e  i n  t h e  l a b o r a t o r y  w i th  11 I s o l a t e s  o f  S_. o ry z a e  from  
d i f f e r e n t  a r e a s  o b ta in e d  a  w id e  v a r i a t i o n  in  v i r u l e n c e  among th e  
i s o l a t e s .  From f i e l d  and  a r t i f i c i a l  i n o c u l a t i o n  s t u d i e s ,  S h a h ja h a n  
and  Rush (9 7 ) c o n c lu d e d  t h a t  S_. o ry z a e  w as m ore v i r u l e n t  th a n  S^ . 
o ry z a e  v a r .  i r r e g u l a r e . On th e  o t h e r  h a n d , H a sh io k a  (33 ) r e p o r t e d  
t h a t  i n  J a p a n  and  Form osa th e  s c l e r o t i a l  d i s e a s e s  c a u s e d  by 
C o r t ic iu m  s a s a k i i  and  H. slgm oideum  v a r .  i r r e g u l a r e  w ere  se c o n d  i n  
im p o r ta n c e  t o  b l a s t  i n  d i s t r i b u t i o n  a s  w e l l  a s  i n  dam age t o  r i c e .  
R e c e n t ly ,  F e r r i e r a  and  W eb ste r (2 7 ,  2 9 , 3 0 ) ,  u s in g  a  s e e d l in g  
in o c u l a t i o n  m e th o d , fo u n d  a  l a r g e  p o t e n t i a l  f o r  v a r i a t i o n  in  
v i r u l e n c e  among i s o l a t e s  o f  S. o r y z a e . They a l s o  s tu d i e d  th e  
s e g r e g a t io n  i n  c r o s s e s  b e tw ee n  i s o l a t e s  d i f f e r i n g  i n  v i r u l e n c e ,  and  
c o n c lu d e d  t h a t  v i r u l e n c e  i n  t h i s  fu n g u s  was q u a n t i t a t i v e l y  i n h e r i t e d  
w i th  t h e  p o s s i b i l i t y  o f  t r a n s g r e s s i v e  s e g r e g a t io n .  H ow ever, i n  
p o p u l a t i o n s ,  t h e r e  was a  te n d e n c y  f o r  v i r u l e n c e  t o  b e  s t a b i l i z e d  a t  
an  i n t e r m e d i a t e  l e v e l ,  i n d i c a t i n g  t h a t  h ig h ly  v i r u l e n t  i s o l a t e s  may 
n o t  p re d o m in a te  i n  n a t u r e .  They a l s o  fo u n d  t h a t  c h a r a c t e r s  su c h  a s
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p r o d u c t io n  o f  c o n id ia  and  s c l e r o t i a ,  g ro w th  r a t e ,  v i r u l e n c e ,  and  m a tin g  
ty p e s  w ere  i n h e r i t e d  in d e p e n d e n t ly  ( 2 8 ) .
E n v iro n m e n ta l f a c t o r s  t h a t  a f f e c t  s te m  r o t  s e v e r i t y .
The s e v e r i t y  o f  s te m  r o t  i s  in c r e a s e d  by a p p l i c a t i o n s  o f  h ig h  
r a t e s  o f  n i t r o g e n  f e r t i l i z e r  (7 9 , 2 1 ) ,  b u t  s p l i t  a p p l i c a t i o n s  o f  
n i t r o g e n ,  w ere  found  to  d e la y  d i s e a s e  d ev e lo p m en t ( 5 4 ) .  Low l e v e l s  
o f  p h o sp h o ru s  i n c r e a s e  s e v e r i t y  o f  t h e  d i s e a s e .  P o ta s s iu m  a p p l i e d  
a lo n e  o r  i n  c o m b in a tio n  w i th  p h o s p h o ru s  an d  n i t r o g e n  d e c r e a s e s  
s u s c e p t i b i l i t y  t o  t h e  d i s e a s e  (1 4 , 2 1 , 5 7 ) .  In  some c a s e s ,  c a lc iu m  
h a s  b e e n  fou n d  to  i n c r e a s e  t h e  d i s e a s e  an d  l a r g e  am o u n ts  o f  com post 
t o  d e c r e a s e  th e  d i s e a s e  ( 4 3 ) .
S ta g n a n t  w a te r  I n  t h e  f i e l d  w as fo u n d  to  b e  f a v o r a b l e  f o r  
s te m  r o t  d ev e lo p m en t (8 1 ,  8 6 ) .  C r a l l e y  an d  A d a ir  (2 2 ) o b s e rv e d  t h a t  
s tem  r o t  w as s l i g h t l y  re d u c e d  by  w ith h o ld in g  w a te r  fro m  t e s t  p l o t s  
f o r  c e r t a i n  p e r io d s  p r i o r  t o  h a r v e s t  and  by  a l t e r n a t e l y  d r a in in g  and 
su b m erg in g  th e  r i c e  p l o t s  d u r in g  th e  l a t e r  p a r t  o f  t h e  g ro w in g  s e a s o n .  
Kawai et_ a l  (5 3 ) was a b le  t o  p r e v e n t  d i s e a s e  d ev e lo p m en t on  culm s 
by s h a l lo w  I r r i g a t i o n  o r  by  d r a in i n g  a t  th e  i n f e c t i o n  p e r io d .
Kawai et_ a l  (5 3 ) a l s o  fo u n d  t h a t  th e  d i s e a s e  becam e e x t re m e ly  
s e v e r e  when th e  p l a n t s  w e re  i n j u r e d  by  b row n p l a n t  h o p p e r s .  The 
i n c r e a s e  o f  s tem  r o t  w i th  t h e  i n c r e a s e  o f  s tem  b o r e r  in c id e n c e  h a s  
a l s o  b e e n  r e p o r te d  (7 9 ) .
Ik e  and  W atanabe (4 2 ) o b ta in e d  i n c r e a s e s  i n  d i s e a s e  by 
a r t i f i c i a l l y  lo d g in g  r i c e  p l a n t s  a t  b o th  e a r l y  and  l a t e  s t a g e s  o f  
g ro w th . R ic e  v a r i e t i e s  w h ich  w ere  n o rm a l ly  dam aged by  lo d g in g
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g e n e r a l l y  d i s p la y e d  low  r e s i s t a n c e  t o  th e  f u n g i  u n d e r  f i e l d  
c o n d i t i o n s .
N onaka and  Y o s h i i  (7 5 ) and  M ori et^ a l  (7 0 ) c la im  t h a t  e a r l y  
m a tu r in g  v a r i e t i e s  d i s p l a y  e a r l y  i n f e c t i o n s  w h ic h  can  be  re d u c e d  by 
p l a n t i n g  e a r l y .  P a r a c e r  and  L u th r a  (81 ) s u g g e s te d  t h a t  i n f e c t i o n  
c o u ld  b e  re d u c e d  by  p l a n t i n g  l a t e .  On th e  c o n t r a r y ,  C r a l l e y  (2 0 ) 
and S in g h  and  P a v g i (1 0 2 ) r e p o r t e d  t h a t  e a r l y  m a tu r in g  v a r i e t i e s  a r e  
e i t h e r  l e s s  s u s c e p t i b l e  o r  e s c a p e  i n f e c t i o n .
T h ic k  p l a n t  p o p u la t io n  ( 8 6 ) and d i r e c t  sow ing  r a t h e r  th a n  
t r a n s p l a n t i n g  (7 0 ) seem  t o  b e  c o n d u c t iv e  to  r a p i d  d e v e lo p m e n t o f  t h e  
d i s e a s e .
I n h e r e n t  r e s i s t a n c e  t o  s tem  r o t  i n  r i c e .
S e a rc h  f o r  r e s i s t a n c e  t o  t h i s  d i s e a s e  w as begun  a s  e a r l y  a s  
1921. T i s d a le  (1 1 0 ) w as a p p a r e n t ly  th e  f i r s t  t o  i n d i c a t e  t h a t  E a r ly  
P r o l i f i c  was v e r y  s u s c e p t i b l e  t o  s tem  r o t .  R eyes ( 8 6 ) i n  1929 fou n d  
some v a r i e t i e s  su c h  a s  Ramay, E lo n e lo n  and  o t h e r s  r e s i s t a n t  t o  t h i s  
d i s e a s e  I n  th e  P h i l i p p i n e s .  H e c to r  (39 ) r e p o r t e d  D u d sa r , a  B e n g a l i  
v a r i e t y ,  t o  b e  immune. I n  C e y lo n , P a rk  and B e r tu s  (8 2 ) fo u n d  
H onduraw ela  t o  b e  r e s i s t a n t  i n  t h e  s e e d l in g  s t a g e .  I n  th e  U .S .A .,  
C r a l l e y  (20 ) o b s e rv e d  r i c e  v a r i e t i e s  to  d i f f e r  i n  t h e i r  r e l a t i v e  
s u s c e p t i b i l i t y  t o  s te m  r o t .  He c o n c lu d e d  t h a t  t h e  s h o r t  g r a i n  and 
e a r l y  m a tu r in g  v a r i e t i e s  w ere  l e s s  s u s c e p t i b l e  th a n  t h e  lo n g  g r a in  and 
l a t e  m a tu r in g  v a r i e t i e s ,  h o w e v e r , a c c o rd in g  t o  h im , t im e  o f  m a tu r i t y  
o f  th e  v a r i e t y  i s  i n d i r e c t l y  a s s o c i a t e d  w i th  r e s i s t a n c e  a n d  r e s i s t a n c e  
i s  a  v a r i e t a l  c h a r a c t e r i s t i c .  G oto and F u k a ts u  (3 2 ) i n  J a p a n  o b s e rv e d
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a p p a r e n t ly  s t a b l e  r e s i s t a n c e  i n  Gimbozu and  i n  s t r a i n s  o f  S h i n r i k l .  
R e p o r ts  o f  v a r i e t a l  r e s i s t a n c e  h a v e  a l s o  b e e n  p u b l i s h e d  fro m  I n d ia  
an d  i t  h a s  b e e n  fo u n d  t h a t  IR -2  and  IR -2 5  c o n ta in  r e s i s t a n c e  t o  b o th  
s te m  r o t  and  b l a s t  (104)»
M ori elt a l  (7 0 ) and  K aw la et_ a l  (5 3 ) h av e  fo u n d  r e s i s t a n c e  
to  s te m  r o t  i n  a l l  m a t u r i t y  c l a s s e s .  They h a v e  fo u n d  K inm aze ( e a r l y  
m a tu r in g )  and  Iw a i-m o c h l (medium m a tu r in g )  t o  b e  r e s i s t a n t  to  b o th  
S_. o ry z a e  an d  S . o r y z a e  v a r .  i r r e g u l a r e ; S h an an , K oganem aru (medium 
l a t e  m a tu r in g )  and  S h im o ts u k i ( l a t e  m a tu r in g )  t o  b e  r e s i s t a n t  t o  t h e  
fo rm e r ; and T o m ita -m o ch l and  K a iry o -m ik a e s h i  ( l a t e  m a tu r in g )  to  b e  
r e s i s t a n t  t o  t h e  l a t t e r  o rg a n ism . H ash io k a  (33 ) c o n c lu d e d  t h a t  th e  
J a p a n e s e  low  la n d  g ro u p  an d  i t s  a l l i e s  w ere  a p t  t o  b e  l e s s  a f f e c t e d  
th a n  t h e  t r o p i c a l  v a r i e t i e s  b y  th e  s tem  r o t  fu n g u s  and  t h a t  th e  
i n h e r e n t  v a r i e t a l  r e s i s t a n c e  w as n o t  s t a b l e  a s  I t  w as a f f e c t e d  g r e a t l y  
by  th e  e n v iro n m e n t.
In  L o u i s i a n a ,  s e a r c h  f o r  r e s i s t a n c e  t o  s tem  r o t  h a s  b e e n  i n  
p r o g r e s s  s in c e  1 9 7 0 . L in d b e rg  (6 4 ) fro m  a  r e p l i c a t e d  p l o t  t r i a l  o f  
co m m erc ia l v a r i e t i e s  r a t e d  B lu e b o n n e t,  Nova - 6 6  and  L a c ro s e  m ost 
r e s i s t a n t ;  S a tu r n ,  B e l l e p a t n a ,  and  B lu e b e l l e  m o st s u s c e p t i b l e ,  and  
N ato  and  Dawn I n t e r m e d ia t e .  Ahmed (2 ) and  Ahmed e t  a l  (3 )  s c r e e n e d  
m ore th a n  700 v a r i e t i e s  and  l i n e s  f o r  r e s i s t a n c e  t o  s te m  r o t .  A bout 
b% w ere  found  r e s i s t a n t .  M ost o f  th e  c o m m erc ia l v a r i e t i e s  t e s t e d  
w ere  s u s c e p t i b l e .  I n  C a l i f o r n i a ,  a c c o r d in g  t o  K ra u se  and  W eb s te r 
( 6 2 ) ,  E a r l i r o s e  was m ost s u s c e p t i b l e ;  C a lo r o ,  C a l r o s e ,  CSM-3 an d  
Kokuhoe R ose w ere  m o d e ra te ly  s u s c e p t i b l e ;  and  C o lu sa  was l e a s t  
s u s c e p t i b l e  o f  t h e  v a r i e t i e s  th e y  t e s t e d .
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K now ledge o f  g e n e t i c s  o f  s te m  r o t  r e s i s t a n c e  i n  r i c e  i s  v e ry  
in a d e q u a te  a t  t h i s  m om ent, R eyes (8 7 ) was p io n e e r  i n  o b t a in in g  a  
m o d e ra te ly  r e s i s t a n t  h y b r id  by c r o s s in g  r e s i s t a n t  Ramey and h ig h ly  
s u s c e p t i b l e  I n a d h ic a ,  and  s u g g e s te d  r e s i s t a n c e  t o  b e  d o m in a n tly  
i n h e r i t e d ,  F e r r i e r a  an d  W eb s te r  (2 9 ) made d i f f e r e n t  c r o s s e s  b e tw ee n  
c u l t i v a r s  d i f f e r i n g  i n  d i s e a s e  r e a c t i o n  and  fo u n d  r e s i s t a n c e  t o  b e  
q u a n t i t a t i v e l y  i n h e r i t e d  and  t r a n s f e r a b l e  t o  a  l e s s  r e s i s t a n t  c u l t i v a r .  
The h e r i t a b i l i t y  o f  r e s i s t a n c e  i n  t h e  c r o s s  B lu e b e l l e  X C o lu sa  w as 
e s t im a te d  a t  43%.
D i f f e r e n t  i n o c u l a t i o n  m ethods and  g r a d in g  sy s tem s  h a v e  b een  
fo l lo w e d  by  r e s e a r c h e r s  i n  d i f f e r e n t  c o u n t r i e s  t o  e v a lu a te  r e a c t i o n  
o f  r i c e  v a r i e t i e s  t o  s te m  r o t .  Some w o rk e rs  u s e d  f r e s h l y  grow n 
m y c e l ia  o f  t h e  fu n g u s  t o  i n o c u l a t e  p l a n t s  a t  d i f f e r e n t  s t a g e s  o f  
g ro w th  i n  th e  f i e l d  and  g re e n h o u s e  (8 1 ,  7 9 , 8 6 ) .  IRRI (4 6 ) h o w ev e r, 
w o u n d - in o c u la te d  c u t  s te m s  i n  t h e  l a b o r a t o r y .  T u l l i s  and  C r a l l e y  (1 1 5 ) ,  
K rau se  an d  W eb s te r  ( 6 2 ) ,  and  Ahmed ( 2 ) ,  u s e d  s c l e r o t i a  o f  t h e  fu n g u s  
to  i n o c u l a t e  p l a n t s  i n  t h e  f i e l d  and  g re e n h o u s e  w i th o u t  w o u n d in g .
Ahmed ( 2 ) ,  Ahmed e t  al_ (3 )  u s e d  in o c u lu m  p r e p a r e d  i n  1 :2  r i c e : r i c e  
h u l l  m ix tu r e  t o  i n o c u l a t e  p l a n t s  i n  t h e  f i e l d .
Many r e s e a r c h e r s  h a v e  u sed  th e  p e r c e n t  o f  t i l l e r s  i n f e c t e d  
w i th  s te m  r o t  a s  th e  c r i t e r i a  t o  d i s t i n g u i s h  b e tw ee n  r e s i s t a n t  and 
s u s c e p t i b l e  v a r i e t i e s  and  l i n e s  ( 8 6 , 1 0 4 ) .  G oto and  F u k u tsu  (3 2 ) 
u se d  a  d i s e a s e  in d e x  w here  1  = % s te m s  w i th  d i s e a s e  on l e a f  s h e a th  
(D -S h ) , 2 = % s tem s  p ro d u c in g  s c l e r o t i a  on l e a f  s h e a th  ( S - S h ) , 3 = % 
d is e a s e d  culm  (D -S h ) , and  4 = % culm s p ro d u c in g  s c l e r o t i a  ( S - S t )  , 
t o  s tu d y  t h e  s e v e r i t y  o f  t h e  d i s e a s e .  W ith  t h i s  s y s te m , v a r i e t i e s
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f a l l i n g  u n d e r  d i s e a s e  in d e x  D-Sh w ere  d i f f i c u l t  to  f i n d .  IRRI (1 1 3 ) 
u se d  a  0 - 9  s c a l e  o f  l e s i o n  s i z e  d e v e lo p e d  on c u t  s te in s  f o r  d e te rm in in g  
v a r i e t a l  r e a c t i o n ,  w h e re , 0 m eans no l e s i o n  to  9 m eans l e s i o n  m ore  
th a n  80 mm lo n g  and s te m s  becom ing  f l a b b y .  C r a l l e y  (2 0 ) in  A rk a n s a s  
a p p a r e n t ly  w as th e  f i r s t  t o  u s e  d e p th  o f  i n f e c t i o n  a s  th e  c r i t e r i a  
t o  d e te rm in e  s e v e r i t y .  H is  s c a l e  w as fro m  1 to  4 ,  w h e re  (1 ) m eans 
m o st o f  p l a n t s  w i th  o n ly  s h e a th  d i s e a s e d ,  to  (4 ) w h ic h  had  moBt o f  
p l a n t s  w i th  s e v e r e ly  d i s e a s e d  cu lm . One h u n d red  t i l l e r s  from  e a c h  
v a r i e t y  w e re  exam ined  an d  w ere  p la c e d  i n  one o f  t h e  c a t e g o r i e s .  They 
w ere  m u l t i p l i e d  by  t h e i r  c o r r e s p o n d in g  s c a l e  num ber a n d  th e n  a d d e d  to  
o b ta in  t h e  d i s e a s e  in d e x .  T h is  s y s te m  h a s  b een  m o d i f ie d  by K ra u se  
and  W eb s te r  (6 2 ) and  Keim and  W eb ste r (5 4 ) to  a  1 -5  s c a l e ,  w h ere  1 
m eans t i l l e r s  h a v in g  no  sym ptom s and 5 m eans t i l l e r s  h a v in g  s e v e r e l y  
i n f e c t e d  cu lm  ( i n f e c t e d  i n t e r n a l l y  a n d  c o l l u p s e d ) . D is e a s e  in d e x  i s  
d e te rm in e d  a s  th e  w e ig h te d  a v e ra g e  o f  t h e  t i l l e r s  ex am in ed . At 
p r e s e n t  a  d i s e a s e  in d e x  s c a l e  o f  0 -9  i s  b e in g  f o l lo w e d  in  L o u is ia n a  
(4 1 ) .
M easures u s e d  to  c o n t r o l  s te m  r o t .
C o n tr o l  o f  s te m  r o t  i s  q u i t e  d i f f i c u l t .  V a r io u s  r e s e a r c h e r s  
h av e  s u g g e s te d  th e  u s e  o f  c u l t u r a l  p r a c t i c e s ,  f u n g i c i d e s  a n d /o r  t h e  
g row ing  o f  r e s i s t a n t  v a r i e t i e s  f o r  c o n t r o l  o f  s te m  r o t  o f  r i c e .
B u rn in g  o f  r i c e  r e s i d u e  a f t e r  h a r v e s t  h a s  b een  recom m ended by  T u l l i s  
e t  a l  (1 1 8 ) and W eb s te r et^  a l  (1 2 3 ) i n  t h e  U .S .A . ,  H e c to r  (3 9 ) i n  
B e n g a l, an d  P a rk  and  B e r tu s  (8 2 , 8 3 ) i n  C ey lon . B u rn in g  o f  r i c e  
r e s id u e  r e d u c e s  th e  num ber o f  v i a b l e  s c l e r o t i a  i n  t h e  s o i l  and 
s u b se q u e n t d i s e a s e  s e v e r i t y  f o r  th e  f o l lo w in g  y e a r .  S hallow
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i r r i g a t i o n  o r  d r a in a g e  d u r in g  t h e  i n f e c t i o n  p e r i o d  (.36, 5 3 ) o r  w i t h ­
h o ld i n g  w a te r  fro m  t h e  p l o t s  f o r  c e r t a i n  p e r i o d s  p r i o r  t o  h a r v e s t  o r  
a l t e r n a t e  d r a in a g e  an d  su b m e rg e n c e  d u r in g  t h e  l a t t e r  p a r t  o f  t h e  
g ro w in g  s e a s o n  h a v e  a l s o  b e e n  fo u n d  to  r e d u c e  s te m  r o t  s e v e r i t y  ( 2 2 , 
1 1 5 ) .  A tk in s  ( 4 ) ,  T u l l i s  a n d  C r a l l e y  ( 1 1 5 ) ,  T e o d o re  and  B ogayong 
(1 0 9 )  and  o t h e r s  (3 6 ,  7 9 ) h a v e  recom m ended c r o p  r o t a t i o n  f o r  c o n t r o l  
o f  s te m  r o t .  H e c to r  (3 9 )  s u g g e s te d  c u l t u r a l  p r a c t i c e s  su c h  a s  f r e q u e n t  
p lo w in g ,  and  a p p l i c a t i o n  o f  l im e  i n  s m a l l  q u a n t i t i e s  a s  p r e v e n t i v e  
m e a su re  f o r  t h i s  d i s e a s e .  H a sh io k a  s t a t e s  t h a t  r a i s e d  r i d g e  c u l t u r e  
o f  r i c e  r e d u c e s  t h e  d i s e a s e  t o  some e x t e n t  ow in g  t o  i n a b i l i t y  o f  
f l o a t i n g  s c l e r o t i a  t o  a d h e r e  t o  lo w e r  s h e a th  ( 3 6 ) .
W orks on  c o n t r o l  o f  s te m  r o t  w i th  f u n g i c i d e s  a r e  in a d e q u a te .
I t  I s  o n ly  r e c e n t l y  t h a t  r e s e a r c h e r s  i n  d i f f e r e n t  p a r t s  o f  t h e  w o r ld  
h a v e  b e e n  t e s t i n g  f u n g i c i d e s  f o r  c o n t r o l  o f  s te m  r o t .  C hauhan (10) 
b io a s s a y e d  12 f u n g i c i d e s  i n  t h e  l a b o r a t o r y  a n d  fo u n d  A r e ta n ,  C e re sa n  
w e t ,  and  Z Iram  t o  b e  e f f e c t i v e  .a g a in s t  £>, o r y z a e  a t  50 ppm.
S h a h ja h a n  &t_ a l  (9 9 ) e v a l u a t e d  s e v e r a l  f u n g i c i d e s  b y  u s in g  a n  a g a r  
i n c o r p o r a t i o n  t e s t  an d  o b s e r v e d  t h a t  B e n l a t e ,  Baydam 1 8 6 5 4 , Baymeb 
6 4 4 7 , O u te r ,  a n d  so d iu m  a z l d e  t o  b e  e f f e c t i v e  a t  1 - 2 .5  ppm. In  
f u r t h e r  t e s t s  a t  t h e  R ic e  E x p e r im e n t S t a t i o n ,  R ush  and  L in d b e rg  (91 ) 
o b t a in e d  i n c r e a s e s  i n  y i e l d  o f  S a tu r n  r i c e  a n d  d e c r e a s e s  i n  p e r c e n t  
s te m  r o t  by s p r a y in g  a t  e i t h e r  b o o t in g  and  h e a d in g  o r  a t  t h e  t i l l e r i n g ,  
b o o t i n g ,  and  h e a d in g  s t a g e s  w i th  B e n l a t e ,  B aydam , D u te r  a n d  T o p s in  M. 
S in g h  and  P a v g i  (1 0 3 ) r e p o r t e d  t h a t  D i th io c a r b a m a te s  o f  z in c  and  i r o n  
o r g a n o m e r c u r ia l s  a n d  A u re o fu n g in  a t  low  c o n c .  d e v i t a l i z e d  t h e  
r e s i s t a n t  s c l e r o t i a  o f  L^ . s a l v i n i i  o v e r  su m m ering  i n  r i c e  s t u b b l e .
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A cco rd in g  t o  Kang e t  a1  ( 5 2 ) ,  u n d e r  f i e l d  c o n d i t i o n s , th e  m e r c u r ia l  
f u n g ic id e s  (M e rc u lin e , A gnasan  GN) w e re  b e t t e r  th a n  n o n - m e r c u r ia ls  
(c a p ta n  a n d  th i r a m ) . A l l  o f  th e s e  I n c r e a s e d  y i e l d  a n d  had no 
p h y to to x ic  e f f e c t ,  J a i n  (5 0 ) ,  h o w ev e r, u se d  3 to  4 a p p l i c a t i o n s  o f  
o rg a n o m e rc u r ia l  f u n g ic i d e s  to  th e  s o i l  a t  t h r e e  w eeks i n t e r v a l  t o  k eep  
th e  d i s e a s e  from  s p r e a d in g .  Chen an d  L in  (13) t e s t e d  11 f u n g ic id e s  
a g a in s t  H. sigm oideum  a n d  H. sigm oideum  v a r ,  i r r e g u l a r e  and  fo u n d  
S o i l c i n ,  S im i l to n ,  and  R lo n in  to  b e  e f f e c t i v e .  They recom m ended 
s p ra y in g  f u n g ic id e  on d e b r i s  and s t u b b l e  a f t e r  h a r v e s t . Kawai e t  a l  
(53) an d  M o ri e t  al^ (7 0 )  o b ta in e d  b e s t  r e s u l t s  w i th  o r g a n o m e r c u r la ls  
such  a s  p h e n y lm e rc u r ic  a c e t a t e  and m e th o x y e th y l m e rc u r ic  c h l o r i d e  f o r  
c o n t r o l l i n g  s tem  r o t .  Chen e t  a l  (1 5 )  o b s e rv e d  t h a t  B e n la te  gave  
good c o n t r o l  o f  stem  r o t .
S h ea th  b l i g h t i n g  o f  r i c e  c a u s e d  by R h iz o c to n la  s o l a n i  and  R. o r y z a e .
S h e a th  b l i g h t  i s  p r e s e n t  i n  a lm o s t  a l l  t r o p i c a l  and  s u b t r o p i c a l  
r i c e  g ro w in g  c o u n t r i e s  o f  th e  w o rld  ( 3 5 ,  7 9 ) .  S h e a th  s p o t ,  on th e  
o th e r  h a n d ,  h a s  b een  r e p o r t e d  from  t h e  U .S . ,  J a p a n ,  T a iw a n , T h a i la n d  
and A f r i c a  (3 5 , 7 9 , 9 3 ) .  The fo rm e r i s  a  v e ry  d e s t r u c t i v e  d i s e a s e  
and c a u s e s  s e v e re  dam age to  r i c e .  The l a t t e r ,  h o w e v e r , h a s  b een  
c o n s id e re d  a  m inor d i s e a s e ,  b u t ,  r e c e n t l y  i t  h a s  b e e n  in c r e a s i n g  
in  L o u i s i a n a ,  A rk an sas  an d  T exas ( 8 9 ,  1 0 7 ) .  The r e l e a s e  o f  h ig h  
y i e l d i n g ,  n i t r o g e n  r e s p o n s iv e  v a r i e t i e s  and  t h i c k  p l a n t i n g s  h ave  
in c r e a s e d  th e  in c id e n c e  o f  b o th  d i s e a s e s  i n  r e c e n t  y e a r s  (3 5 , 1 0 7 ) .  
T em ple ton  an d  J o h n s to n  (1 0 7 ) e s t im a te d  th e  lo s s  i n  y i e l d  and  q u a l i t y  
o f  r i c e  d u e  to  s h e a th  b l i g h t  a t  25% i n  A rk an sas  i n  1 9 6 9 . Rush (9 0 ) 
a f t e r  co m p arin g  d i s e a s e d  and  h e a l th y  t i l l e r s  c o l l e c t e d  from  t h e  f i e l d ,
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c o n c lu d e d  t h a t  s h e a th  b l i g h t  c a u se d  r e d u c t io n  I n  g r a i n  w e ig h t  and in  
p a n i c l e  l e n g th .  The num ber o f  s t e r i l e  f l o r e t s  in c r e a s e d  w i th  
i n c r e a s i n g  s e v e r i t y  o f  th e  d i s e a s e .  He o b ta in e d  a  mean d i f f e r e n c e  
o f  1266 lb s /A  i n  y i e l d  b e tw ee n  h e a l th y  and  d i s e a s e d  t i l l e r s .  IRRI 
(4 9 ) i n v e s t i g a t e d  t h e  y i e l d  l o s s e s  due t o  s h e a th  b l i g h t  o f  a  m o d e ra te ly  
s u s c e p t i b l e  l i n e  (IR  3 2 6 5 -1 9 3 -3 -4 )  a t  v a r io u s  I n t e n s i t i e s  o f  th e  
d i s e a s e .  I t  w as fo u n d  t h a t  when a l l  l e a f  s h e a th s  and  l e a v e s  w ere  
i n f e c t e d  th e  y i e l d  l o s s e s  w ere  25% a t  low  n i t r o g e n  l e v e l s  and  30% a t  
h ig h  n i t r o g e n  l e v e l s . H a s h io k a  (3 5 ) r e p o r t e d  t h a t  i f  a l l  t h e  t i l l e r s  
w ere  i n f e c t e d  to  t h e  f l a g  l e a f ,  a  30 to  40% y i e l d  r e d u c t io n  c o u ld  b e  
e x p e c te d .  T s a i  ( 1 1 1 ) ,  from  a n  e x p e r im e n t w i th  an  e a r l y  m a tu r in g  
v a r i e t y ,  c o n c lu d e d  t h a t  y i e l d  l o s s e s  w ere  im p o r ta n t  when p l a n t s  w ere  
a t t a c k e d  by s h e a th  b l i g h t  a t  an  e a r l y  s t a g e  b u t  n o t  a f t e r  th e  m ilk  
s t a g e .
S h e a th  b l i g h t  i s  c a u s e d  by  R h iz o c to n ia  s o l a n !  Kuhn 
(T h a n a te p h o ru s  c u c u m e ris  (F ra n k )  Donk. T h is  i s  a  c o s m o p o li ta n  s p e c i e s .  
The synonym s f o r  t h e  p e r f e c t  s t a g e  u s e d  by  v a r io u s  r e s e a r c h e r s  a r e  
C o r t ic iu m  s a s a k i i  ( S h l r a i )  M atsu m ., H ypochnus s a s a k i l , P e l l i c u l a r i a  
f i l a m e n to s a  R o g ers  and  P . f i l a m e n to s a  f .  s p . s a s a k i i  E x n e r (3 8 , 7 9 ) .
The p e r f e c t  s t a g e  h a s  b e e n  r e p o r t e d  t o  o c c u r  i n  th e  r i c e  f i e l d  b u t  
a p p e a r s  to  b e  r a r e  ( 4 8 ) .  I t  i s  th e  im p e r f e c t  s t a g e  t h a t  i s  p r e s e n t  
i n  r i c e  f i e l d  s o i l s  and  s t u b b l e  w h ic h  c a u s e s  t h e  p r im a ry  I n f e c t i o n .  
I s o l a t e s  o f  t h i s  im p e r f e c t  s t a g e  h a v e  b e e n  so  v a r i a b l e  i n  m o rp h o lo g y , 
p h y s io lo g y  and  p a t h o g e n i c i t y  t h a t  p r o p e r  c l a s s i f i c a t i o n  o f  th e  s p e c i e s  
i s  y e t  t e n t a t i v e  ( 7 9 ) .
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S h e a th  b l i g h t  i s  known i n  d i f f e r e n t  c o u n t r i e s  a s  o r i e n t a l  
s h e a th  and  l e a f  s p o t s ,  b an d ed  s h e a th  s p o t ,  b a n d e d  s c l e r o t i a l  b l i g h t ,  
and  b o rd e re d  l e a f  and  s h e a th  s p o t  ( 3 5 ,  7 9 ) .  The d i s e a s e  f i r s t  
a p p e a r s  a t  th e  w a te r  l e v e l  o n  t h e  o u t e r  l e a f  s h e a th  a s  l a r g e  
i r r e g u l a r  to  e l l i p s o i d a l  s p o t ,  g r e e n i s h - g r e y ,  w i th  g re y  brow n 
m a rg in .  The l e s i o n s  g r a d u a l ly  e n l a r g e  b eco m in g  g r e e n i s h  w h i te ,  
o f t e n  c o a le s c e  and ad v an c e  to  t h e  l e a v e s .  I f  th e  w e a th e r  i s  f a v o r a b l e ,  
i n  a  few d a y s ,  a l l  th e  le a v e s  becom e b l i g h t e d  (3 8 , 8 9 , 1 1 9 ) .
The sym ptom s c a u s e d  by R. o ry z a e  a r e  s i m i l a r  to  th e  above  
e x c e p t  t h a t  th e  l e s i o n s  a r e  r e s t r i c t e d  and  o c c u r  m o s tly  on  th e  l e a f  
s h e a t h s .  T h is  l a t t e r  d i s e a s e  i s  a l s o  known a s  b o rd e re d  s h e a th  s p o t  
a n d  r e d  s c l e r o t i a l  d i s e a s e  (3 5 ,  9 3 )•
B o th  f u n g i  p ro d u c e  s c l e r o t i a  on  d i s e a s e d  t i s s u e s  i n  th e  
f i e l d .  The s c l e r o t i a  o f  R. s o l a n i  a r e  i r r e g u l a r  to  g lo b o s e ,  r a i s e d  
w i th  f l a t  b o tto m , b row n  to  d a rk  b ro w n , and  m e a su re  u p to  5 mm. The 
s c l e r o t i a  o f  II. o ry z a e  a r e  i r r e g u l a r ,  f l a t  an d  form  i n  m a ss . They 
a r e  much s m a l le r  th a n  th o s e  o f  R . s o l a n i ,  a n d  a r e  p in k  to  sa lm on  
c o l o r e d .  The s c l e r o t i a l  m asses  o f  It. o ry z a e  w ere  n o t  r e p o r t e d  to  
fo rm  on th e  h o s t  i n  n a t u r e .  H ow ever, we (D r . Rush and  S h a h ja h a n )  
h a v e  o b s e rv e d  s c l e r o t i a l  m asses  o n  r i c e  p l a n t s  i n f e c t e d  w i th  s h e a th  
s p o t .
O 'N e i l l  (76 ) an d  O 'N e i l l  e £  a l  (7 7 ) com pared  R h iz o c to n ia  
i s o l a t e s  c a u s in g  s h e a th  b l i g h t  an d  s h e a th  s p o t  o f  r i c e .  The c o lo n y  
m o rp h o lo g y , p ig m e n ta t io n ,  g row th  r a t e ,  te m p e r a tu r e  optim um  and 
s c l e r o t i a  o f  R. o ry z a e  w ere  d i f f e r e n t  from  th o s e  o f  R. s o l a n i .
R. o r y z a e  i s o l a t e s  d i d  n o t  a n a s t o m o s e  w i t h  a n y  o f  t h e  A G - t y p in g
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i s o l a t e s  o f  R. s o l a n i . F.. s o l a n i  i s o l a t e s  on th e  o t h e r  h a n d , b e lo n g  
to  AG-1. I t  i s  r e p o r t e d  t h a t  R. s o l a n i  m o s tly  c o n ta in s  5 -8  and  R. 
o ry z a e  3 -5  n u c l e i / c e l l  ( 3 8 ) .
R . s o l a n i  can  a t t a c k  r i c e  i n  b o th  th e  s e e d l i n g  and  m a tu re  
p l a n t  s t a g e s .  T h ic k  p l a n t i n g ,  h ig h  r a t e s  o f  n i t r o g e n  f e r t i l i z e r ,  
h ig h  te m p e ra tu r e  and  h u m id ity  a r e  a l l  c o n g e n ia l  f o r  th e  d e v e lo p m e n t 
o f  th e  d i s e a s e  (1 7 ,  6 5 , 8 0 , 1 2 6 , 1 2 7 ) .  Peng e t  a l  (8 4 ) o b s e rv e d  
t h a t  th e  m y c e l ia l  d ev e lo p m en t o f  th e  fu n g u s  was c l o s e l y  r e l a t e d  to  
th e  g ro w th  s t a g e  o f  th e  p l a n t  and  to  c l i m a t i c  f a c t o r s .  The maximum 
d i s e a s e  d ev e lo p m en t o c c u r r e d  t e n  d ay s  b e f o r e  o r  a f t e r  h e a d in g .  They 
a l s o  found  t h a t  b e f o r e  h e a d in g  th e  lo w e r  le a v e s  a r e  v e ry  s u s c e p t i b l e  
w h e re a s  a f t e r  h e a d in g  th e  u p p e r  l e a v e s ,  e s p e c i a l l y  th e  f l a g  l e a f ,  
becom es v e ry  s u s c e p t i b l e .  The in c id e n c e  o f  s h e a th  b l i g h t  i n  e a r l y  
an d  d i r e c t  sown p l a n t s  i s  h i g h e r  th a n  l a t e  o r  t r a n s p l a n t e d  p l a n t s  
( 2 6 ) .  A c c o rd in g  to  Wu (1 2 7 ) th e  l a t e  m a tu r in g  v a r i e t i e s  w e re  
g e n e r a l l y  l e s s  s u s c e p t i b l e  th a n  th e  e a r l y  m a tu r in g  o n e s .  He a l s o  
fo u n d  t h a t  th e  I n d ic a  v a r i e t i e s  w ere  m ore r e s i s t a n t  to  t h i s  d i s e a s e  
th a n  th e  J a p a n ic a s .
S h e a th  b l i g h t  h a s  b e e n  c o n t r o l l e d  by s t e r i l i z i n g  s o i l  i n  th e  
s e e d  b e d  w ith  h e a t  o r  f o r m a l in ,  by  t h i n  p l a n t i n g ,  by f lo o d in g  th e  
f i e l d ,  by p lo w in g  a t  th e  end  o f  th e  s e a s o n ,  by u s in g  l e s s  n i t r o g e n  
f e r t i l i z e r ,  by  u s in g  f u n g ic i d e s  ( 7 9 ) ,  and  by  p l a n t i n g  r e s i s t a n t  
v a r i e t i e s  (2 5 ,  3 3 ,  1 2 6 ) .
Loo e t  ja l  (65 ) s u g g e s te d  p r e - p l a n t i n g  amendment o f  t e a  s e e d ­
c a k e  a t  1500 k g /h a  to  c o n t r o l  s h e a th  b l i g h t .  H a sh io k a  (3 4 ) and  
H a sh io k a  and M akino (3 7 ) o b ta in e d  good  c o n t r o l  by u s in g  m e th o x y e th y l
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m ercu ry  c h l o r i d e ,  e t h y l  m e rc u ry  p h o s p h a te ,  t e t r a m e th y l  d i t h io c a r b a m ic  
a c i d ,  m e th y l a r s i n e ,  m e th y l a r s i n e  s u l p h i d e ,  and  m e th y l a r s i n e  b i s  
d im e th y l d i t h io c a r b a m a te .  They found  o rg an o  a r s e n i c a l s  l e s s  p h y to ­
t o x i c  th a n  o r g a n o - m e r c u r ia l s  i f  a p p l i e d  i n  i r r i g a t i o n  w a te r .  O rgano 
a r s e n i c  f u n g ic id e s  w ere  fo u n d  e f f e c t i v e  by  o th e r  w o rk e rs  ( 1 , 1 8 ) .  
V a lid a m y c in , an  a n t i b i o t i c  ( 3 1 ) ,  1 :3 0 0  t u z e t  + 0.8% lim e  w /w , o r  
B o rd eau x  m ix tu re  +  0.1% g ra n o s a n  a p p l i e d  4 0 -5 0  d ay s  a f t e r  t r a n s ­
p l a n t i n g  (1 8 ) g av e  good c o n t r o l  o f  s h e a th  b l i g h t .  Chen et. a l  (15 ) 
c o n d u c te d  g re e n h o u se  and  f i e l d  e x p e r im e n ts  w i th  s y s te m ic  f u n g ic id e s  
and  r e p o r t e d  t h a t  B e n la te  h a s  a  p r e v e n t iv e  a s  w e l l  a s  t h e r a p e u t i c  
e f f e c t .
The l a s t  and  th e  b e s t  m ethod to  c o n t r o l  t h i s  d i s e a s e  i s  to  
p l a n t  r e s i s t a n t  v a r i e t i e s .  N ot much w ork  h a s  b e e n  done on  s c r e e n in g  
f o r  r e s i s t a n c e  to  s h e a th  b l i g h t .  R e c e n t w ork i n  L o u i s i a n a  (4 1 ,  6 6 ) 
and  a t  IRRI (3 3 ) show a  g r e a t  p o t e n t i a l  f o r  r e s i s t a n c e  to  s h e a th  
b l i g h t  i n  r i c e  l i n e s  and  v a r i e t i e s .  T em p le to n  e t  a l  (108) i n  
A rk a n s a s ,  L in d b e rg  ( 6 3 ) ,  and  M asajo  ( 6 6 ) i n  L o u is ia n a  w orked  on 
s c r e e n in g  f o r  r e s i s t a n c e  to  s h e a th  b l i g h t .  They fo u n d  a b o u t 5% o f  
th e  l i n e s  an d  v a r i e t i e s  t e s t e d  r e s i s t a n t  to  t h i s  d i s e a s e .  T e te p ,  
T ad u can , and  B ash m ati w e re  h ig h ly  r e s i s t a n t .  Z e n i th ,  N a to , V i s t a ,  
and  IR - 8  w e re  m o d e ra te ly  r e s i s t a n t .  The lo n g  g r a i n  v a r i e t i e s  S t a r -  
b o n n e t ,  L e b o n n e t ,  Dawn and  L a b e l l e  w e re  s u s c e p t i b l e .  Loo e t  i d  (65) 
r e p o r te d  t h a t  s e m i - g lu t in o u s  r i c e  v a r i e t i e s  w e re  m ore s u s c e p t i b l e  
th a n  n o n - g lu t in o u s  and  g l u t i n o u s .  A c c o rd in g  to  H a sh io k a  ( 3 3 ) ,  th e  
v a r i e t y  g ro u p  o f  th e  J a p a n e s e  lo w la n d  ty p e s  w as m ore l i a b l e  to  
i n f e c t i o n  th a n  th e  n a t i v e  Form osan and  t r o p i c a l  t y p e s .  He fo u n d  th e
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d i f f e r e n c e s  among v a r i e t i e s  d i s t i n c t  w hen i n o c u l a t i o n  w as made w i th  
a d u l t  p l a n t s  a t  th e  b o o t  s t a g e .  He c o n c lu d e d ,  from  a  c r o s s  b e tw ee n  
a  r e s i s t a n t  and a  s u s c e p t i b l e  v a r i e t y ,  t h a t  r e s i s t a n c e  t o  s h e a th  
b l i g h t  i s  I n h e r i t e d  d o m in a n tly .  H o w ev er, h e  c o u ld  n o t  d e te rm in e  i f  
th e  i n h e r i t a n c e  was g o v e rn e d  by  m o n o h y b rid  o r  d ih y b r id  b a s i s .
M asajo ( 6 6 ) ,  h o w ev er, o b s e rv e d  t h a t  r e s i s t a n c e  to  s h e a th  b l i g h t  i s  
p a r t i a l l y  dom inan t o v e r  s u s c e p t i b i l i t y ,  and  th e  d i f f e r e n c e  i n  s h e a th  
b l i g h t  i n f e c t i o n  b e tw e e n  m o d e ra te ly  r e s i s t a n t  and  v e ry  s u s c e p t i b l e  
p a r e n t s  may be  due t o  a s  few a s  two p a i r s  o f  g e n e s .
I n t e r a c t i o n  b e tw een  s c l e r o t i a l  f u n g i  a t t a c k i n g  r i c e .
In f o r m a t io n  r e g a r d in g  th e  i n t e r a c t i o n s  b e tw e e n  s c l e r o t i a l  
fu n g i a t t a c k i n g  r i c e  i s  in a d e q u a te .  N onaka (73) o b s e rv e d  t h a t  th e  
s e v e r i t y  o f  stem  r o t  in c r e a s e d  i n  t h e  p r e s e n c e  o f  n o d e  b l a s t  b u t  n o t  
neck  b l a s t  c a u se d  by  P .^ o r y z a e . He a l s o  o b s e rv e d  an  i n c r e a s e  i n  
r e s i s t a n c e  to  s tem  r o t  w i th  a  h eav y  b u t  n o t  l i g h t  i n f e c t i o n  o f  s h e a th  
b l i g h t .  N ish iw aza  (7 2 )  r e p o r te d  a  d e c r e a s e  i n  s te m  r o t  s e v e r i t y  when 
p l a n t s  w e re  i n o c u la te d  s im u l ta n e o u s ly  w i th  w h ite  t i p  nem ato d e  and  
II. s ig m o id eu m . Ono (7 8 ) , w h ile  t r y i n g  to  f in d  th e  e f f e c t s  o f  f u n g i  
c a u s in g  r i c e  d i s e a s e s  i n  J a p a n  on  s c l e r o t i a  f o r m a t io n  by  H. s a s a k i i  
and H. sigm oideum  v a r .  i r r e g u l a r e ,  fo u n d  O p h io b o lu s  m iy ab ean u s to  
p ro m o te  s c l e r o t i a l  f o r m a t io n  o f  1 1 . s igm o ideum  v a r .  i r r e g u l a r e . 
S c l e r o t i a l  fo rm a t io n  o f  b o th  w ere  s u p p r e s s e d  by n o n - s t e r i l e  
c u l t u r e  s o l u t i o n  o f  G ib b e r e l l a  f u j i k u r o i ,  b u t  was p ro m o ted  when th e  
s o l u t i o n  was s t e r i l i z e d .  S h a h ja h a n  e t  a l  (98 ) i n  a  p r e l im in a r y  
r e p o r t  i n d i c a t e d  t h a t  J l.  o ry z a e  i n t e r f e r e s  w ith  th e  n o rm al g ro w th  and  
a c t i v i t i e s  o f  th e  f u n g i  c a u s in g  s te m  r o t  and s h e a th  b l i g h t  o f  r i c e .
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The l o s s  In  y i e l d  due to  s tem  r o t  an d  s h e a th  b l i g h t  w as re d u c e d  b y  
i n o c u l a t i n g  r i c e  s im u l ta n e o u s ly  w i th  R, o ry z a e  and  £>. o ry z a e  o r  
R. s o l a n i . I n  c u l t u r e  p l a t e  t e s t s  R. o ry z a e  d id  n o t  an as to m o se  
w i th  R. s o l a n i  b u t  was fo u n d  i n s t e a d  to  c o i l  a ro u n d  and  p e n e t r a t e  
R. s o l a n i  m y ce liu m .
MATERIALS AND METHODS
DISTRIBUTION OF STEM ROT AND SHEATH BLIGHT IN  LOUISIANA RICE
S u r v e y  f o r  t h e  o c c u r r e n c e  a n d  d i s t r i b u t i o n  o f  s t e m  a n d  s h e a t h
d i s e a s e s  o f  r i c e  c a u s e d  b y  s c l e r o t i a l  f u n g i .  S u r v e y s  f o r  t h e
o c c u r r e n c e  and d i s t r i b u t i o n  o f  s tem  r o t  and s h e a th  b l i g h t  w e re  
c o n d u c te d  by  d r i v i n g  th ro u g h  th e  s o u th w e s t  L o u i s i a n a  p a r i s h e s  and  
s to p p in g  a t  f i e l d s  a t  th e  d e s i r e d  g ro w th  s t a g e s .  S u rv ey s w e re  con­
d u c te d  i n  c o o p e r a t io n  w i th  th e  E x te n s io n  A gen t i n  eac h  p a r i s h .  A 
t o t a l  o f  87 f i e l d s  w ere  exam ined  d u r in g  th e  1974 th ro u g h  th e  1976 
g ro w in g  s e a s o n s . O b s e rv a t io n s  i n  e a c h  f i e l d  su rv e y e d  w ere  made by 
w a lk in g  d ia g o n a l ly  a c r o s s  t h e  f i e l d  and  m ak ing  c o u n ts  o f  50 t i l l e r s  
a t  50 s t e p  i n t e r v a l s .  C oun ts  w ere  made a s  to  th e  num ber o f  t i l l e r s  
show ing  s te m  r o t  o r  s h e a th  b l i g h t  l e s i o n s .  The num ber o f  o b s e r v a t io n s  
i n  eac h  f i e l d  v a r i e d  from  5 to  14 d e p e n d in g  upon th e  s i z e  o f  th e  f i e l d .  
Each f i e l d  w as s u rv e y e d  tw ic e ,  th e  f i r s t  t im e  d u r in g  th e  t i l l e r i n g  
s t a g e  and th e n  a t  m a t u r i t y .  The E x te n s io n  A gent i n  eac h  P a r i s h  
s u rv e y e d  a s s i s t e d  I n  g a t h e r in g  I n f o r m a t io n  c o n c e rn in g  th e  p r e v io u s  
y e a r ’ s  c r o p ,  th e  r i c e  c u l t i v a r  p l a n t e d ,  and  c e r t a i n  c u l t u r a l  p r a c t i c e s  
f o r  e a c h  f i e l d .  D is e a s e d  t i l l e r s  w ere  c o l l e c t e d  i n  eac h  f i e l d  
s u rv e y e d  and  ta k e n  to  th e  l a b o r a t o r y  f o r  i s o l a t i o n  o f  th e  c a u s a l  
a g e n ts  o f  th e  s te m  r o t t i n g  o r  s h e a th  b l i g h t i n g .
P a th o g e n s  w ere  i s o l a t e d  by s t e r i l i z i n g  s te m  o r  s h e a th  p ie c e s  
i n  10% C lo ro x  f o r  5 to  10 m in u te s  an d  p l a t i n g  them  on p o t a t o - d e x t r o s e -  
a g a r  (PDA) m edium . P l a t e s  w e re  ch ec k ed  f o r  f u n g a l  g ro w th  a f t e r
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3 o r  4 days o f  in c u b a t io n .  H yphal t i p s  from  eac h  fu n g u s  co lo n y  
w e re  t r a n s f e r r e d  to  f r e s h  PDA p l a t e s .  Each i s o l a t e  w as th e n  
t r a n s f e r r e d  to  t e s t  tu b e s  c o n ta in in g  a u to c la v e d  r i c e : r i c e  h u l l  
m ix tu r e  ( 1 : 2 ) f o r  s to c k  c u l t u r e .
I d e n t i f i c a t i o n  o f  th e  s c l e r o t i a l  f u n g i  c a u s in g  s te m  and
s h e a th  d i s e a s e s  o f  r i c e  i n  L o u i s i a n a .  F o r i d e n t i f i c a t i o n  o f  th e
f u n g i  i s o l a t e d  from  th e  d i s e a s e d  t i s s u e s  o f  s te m  and  s h e a th s  o f  r i c e  
by t h e i r  s c l e r o t i a ,  th e  i n t e r n a l  a n d  e x t e r n a l  s t r u c t u r e s  w ere  
s t u d i e d .  The i n t e r n a l  t i s s u e  a r ra n g e m e n t and  th e  s u r f a c e  s t r u c t u r e  
o f  th e  s c l e r o t i a  w e re  exam ined  by l i g h t  m ic ro sc o p e  an d  s c a n n in g  
e l e c t r o n  m ic ro s c o p e  (SEM) r e s p e c t i v e l y .  S c l e r o t i a  fo rm ed  i n  c u l t u r e  
by p a th o g e n ic  f u n g i  from  r i c e  w ere  f ix e d  i n  f o r m a ld e h y d e - a c e t ic  a c i d -  
a l c o h o l  (FAA) f o r  u s e  i n  th e  l i g h t  m ic ro sc o p e  s t u d i e s .  The s c l e r o t i a  
w e re  a s p i r a t e d  i n  FAA u n t i l  th e y  s a n k  to  th e  b o tto m  o f  th e  sp ec im en  
tu b e .  The p ro c e d u re  o f  S ass  ( 9 5 ) ,  u s in g  d e h y d r a t io n  th ro u g h  
a b s o l u t e  a l c o h o l ,  a b s o lu t e  a l c o h o l : t e r i t a r y  b u ty l  a l c o h o l ,  an d  
t e r i t a r y  b u t y l  a l c o h o l : p a r a f f i n  o i l  s e r i e s ,  was f o l lo w e d .  The 
s c l e r o t i a  w e re  th e n  em bedded i n  p a r a f f i n  and  m ounted  o n  wooden b lo c k s  
f o r  s e c t i o n i n g .  A r o t a r y  m ic ro to m e  w as u se d  to  s e c t i o n  th e  em bedded 
s c l e r o t i a  a t  6 - 8  p t h i c k n e s s .
The s c a n n in g  e l e c t r o n  m ic ro s c o p e  s tu d y  was c o n d u c te d  by 
f i x i n g  th e  s c l e r o t i a  i n  FAA o r  by  th e  m ethod o f  K in d en  an d  Brown 
( 5 8 ) .  They w e re  th e n  p a s s e d  th ro u g h  an  a lc o h o l  s e r i e s  f o r  d e h y d r a t io n  
and  f i n a l l y  i n t o  a  1 : 1  s o l u t i o n  o f  1 0 0 % e t h y l  a l c o h o l : any  1  a c e t a t e  
f o r  5 m in u te s ,  th e n  am yl a c e t a t e  a lo n e  f o r  5 m in u te s ,  S c l e r o t i a  w e re
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p la c e d  i n  a  g r i d  h o ld e r  and  c r i t i c a l  p o i n t  d r i e d  u s in g  a s  th e  
t r a n s i t i o n a l  f l u i d .  The d r i e d  s c l e r o t i a  w ere  k e p t  i n  a  d e s s i c a t o r  
u n t i l  re a d y  to  m ount on s tu b s  w i th  a d h e s iv e s .  The s tu b s  c o n t a in in g  
th e  s c l e r o t i a  w e re  th e n  c o a te d  w i th  c a rb o n  and  g o ld  u n d e r  vacuum  
and  o b s e rv e d  th ro u g h  a  JSM-2 s c a n n in g  e l e c t r o n  m ic ro s c o p e  a t  an  
a c c e l e r a t e d  v o l t a g e  o f  2 5 . P i c t u r e s  w e re  ta k e n  on  4 x  5 in c h  Kodak 
T r i-X  o r th o  f i l m  (4 1 6 3 , t h i c k ) .
S c a n n in g  e l e c t r o n  m ic ro s c o p e  s tu d y  o f  i n f e c t i o n  by c o n i d i a . -----
To d e te rm in e  w h e th e r  o r  n o t  c o n id ia  w e re  ta k in g  p a r t  i n  s e c o n d a ry  
i n f e c t i o n ,  d i s e a s e d  s h e a th s  w ere  c o l l e c t e d  from  p l o t s  a t  th e  R ic e  
E x p e rim e n t S t a t i o n ,  C ro w ley , LA, d u r in g  th e  l a t e  t l l l e r i n g - e a r l y  
b o o t  s t a g e s  o f  g ro w th . Newly fo rm ed  l e s i o n s  fro m  th e  s h e a th  and 
s te m  w ere  c u t  i n t o  s m a l l  p ie c e s  and  e i t h e r  f i x e d  i n  FAA o r  f ix e d  by 
th e  p ro c e d u re  o f  K inden  and  Brown ( 5 8 ) .  The r e s t  o f  th e  p ro c e d u re  
was a s  d e s c r ib e d  above  f o r  s c a n n in g  e l e c t r o n  m ic ro s c o p y .
COMPARATIVE STUDY OF THE FUNGI CAUSING STEM ROT OF RICE
D i s t r i b u t i o n  o f  s c l e r o t i a  o f  S . o ry z a e  and  S . o .vyzae v a r . 
i r r e g u l a r e  i n  f i e l d  s o i l s  o f  L o u i s i a n a .  To d e te rm in e  th e  d i s t r i ­
b u t io n  o f  s c l e r o t i a  o f  s te m  r o t t i n g  f u n g i  i n  s o i l s  o f  th e  s o u th w e s te rn  
L o u is ia n a  r i c e  a r e a ,  19 e x p e r im e n ta l  f i e l d s  w e re  s e l e c t e d  i n  f o u r  
p a r i s h e s  i n  1974 and 18 f i e l d s  w e re  u s e d  i n  1976 (T a b le  1 ) .  The 
f i e l d s  w e re  sam p led  a f t e r  th e  s e e d -b e d  was p r e p a r e d  f o r  p l a n t i n g  o r  
j u s t  a f t e r  p l a n t i n g .  A bout 1000 gm o f  s o i l  w e re  c o l l e c t e d  from  th e  
to p  2  in c h e s  o f  th e  p low  l a y e r  a t  e a c h  sam p le  s i t e  i n  e a c h  f i e l d .
T ab le  1 . F ie ld s  s tu d ie d  d u r in g  th e  1974 and 1976 s e a s o n s  f o r  d i s t r i b u t i o n  and number o f  s c l e r o t i a  
o f  s tem  r o t t i n g  fu n g i .
Y ear P a r is h Name o f  Grower
P re v io u s  
Y e a r ’s  Crop
R ice  V a r ie ty  P la n te d  
D uring  Sam pling  Y ear
1974 A cad ia F e l i x  D upre R ice S a tu rn
I t V IV Soybean L a b e l le
IV VI R o b e rt B reaux P a s tu r e N ato
I I I I ) i Soybean S ta rb o n n e t
M C a lc a s ie u L a r ry  G rea th o u se R ic e N ato
I I IV f t R ic e S a tu rn
I I 11 Jo h n  D enn ison Soybean L a b e l le
r r i r Gordon D ennison P a s tu r e S ta rb o n n e t
IV IT Roy T upper R ice V is ta
VI J e f f e r s o n  D avis V in c e n t B e rk in s Soybean L a b e l le
11 IV C. D. M eyers P a s tu r e N ato
t l 11 H e lio s  M eyers Soybean S ta rb o n n e t
VI IV V in c e n t B e rk in s Soybean V is ta
I I VI A lto n  Lyons R ic e V is ta
I f V e rm il l io n M urry Mayard R ic e L a b e l le
VI h L a rry  L o n g l ln a is P a s tu r e N ato
IT VI B re n t Mouton Soybean S a tu rn
I f IV H. P i c k e t t R ice S ta rb o n n e t
VI VI L . N oel R ic e V is ta
1976 A cad ia L a r ry  Lawson Soybean L a b e l le
11 i i C h a rle s  D a ig le Soybean N ato
IV IT t t R ice S a tu rn
I f i v John  V o n d en s te in R ice S a tu rn
VI IV G e ra ld  Regan Soybean S a tu rn
T ab le  1 . (c o n tin u e d )
Y ear P a r is h Name o f  Grower
P re v io u s  
Y e a r 's  Crop
R ic e  V a r ie ty  P la n te d  
D uring  Sam pling  Y ear
1976 E v an g e lin e D» M anuel Soybean S a tu rn
M ii Huey F o n te n o t R ice S a tu rn
11 ii VI R ice S a tu rn
II it R ic h a rd  H e b e rt P a s tu r e L a b e l le
It n ii P a s tu r e L a b e l le
tl J e f f e r s o n  D avis L . L aundry Soybean N ato
II ii H a r r is R ice L a b e l le
II V e rm illio n Hank Moss P a s tu r e L a b e l le
II 11 L a rry  L o n g l in a is R ice N ato
11 11 M a rtin  N oel P a s tu r e N ato
II It D a lto n  S u ir e R ice S a tu rn
IV 11 Jimmy Meaux P a s tu r e S a tu rn
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F iv e  to  14 s o i l  sam p les  w ere  o b ta in e d  from  eac h  f i e l d  i n  th e  1974 
t e s t s .  F iv e  sam p les  p e r  f i e l d  w e re  c o l l e c t e d  i n  t h e  1976 t e s t s .
Sam ples w e re  ta k e n  a t  50 s te p  i n t e r v a l s  on a  d ia g o n a l  l i n e  a c r o s s  
e a c h  f i e l d .  S o i l  sam p le s  w ere  c o l l e c t e d  i n  p o ly e th y le n e  b a g s ,  
l a b e l e d ,  an d  b ro u g h t to  th e  l a b o r a t o r y .  S o i l  was a l s o  c o l l e c t e d  
fro m  s e l e c t e d  s i t e s  i n  t h r e e  t e s t  f i e l d s  a t  d e p th s  o f  1 - 3 ,  3 - 6 ,  6 - 9 ,  
and  9 -1 2  in c h e s  to  d e te rm in e  th e  v e r t i c a l  d i s t r i b u t i o n  o f  s c l e r o t i a  
and  t h e i r  v i a b i l i t y  a t  e ac h  l e v e l .  One f i e l d  i n  E v a n g e lin e  p a r i s h  
and  two i n  w id e ly  s e p a r a t e d  l o c a t i o n s  i n  A cad ia  p a r i s h  w ere  ch o o sen  
f o r  t h i s  s tu d y .  S o i l  sam p les  w e re  p la c e d  on  p a p e r  i n  th e  l a b o r a to r y  
f o r  a b o u t a  month to  a i r  d ry . B ig  clum ps o f  s o i l  w ere  p a s s e d  
th ro u g h  a  2 0  mesh s c r e e n  and th e n  m ix ed  w i th  th e  r e s t  o f  th e  s a m p le .
A c o m p o s ite  sam p le  f o r  eac h  f i e l d  w as made by ta k in g  a  200 to  250 gm 
su b sa m p le  o f  s o i l  from  each  sam p le  c o l l e c t e d  i n  a  f i e l d .  The t o t a l  
num ber o f  s c l e r o t i a  p e r  gram  o f  s o i l  a t  1 2 % m o is tu r e ,  and  th e  
v i a b i l i t y  o f  th e  s c l e r o t i a  w ere  d e te rm in e d  b y  a  m o d i f i c a t i o n  o f  th e  
m ethod  o f  K rau se  and  W e b s te r  (6 1 ) . A 120-m esh s c r e e n  w as u se d  
i n s t e a d  o f  a  1 0 0  m esh s c r e e n  i n  o r d e r  to  t r a p  th e  s m a l l e r  s c l e r o t i a  
o f  _S, o ry z a e  v a r .  i r r e g u l a r e .
The c o r r e l a t i o n  b e tw een  t h e  TVS/g s o i l  o f  th e  c o m p o s ite  
sam ple  a n d  e a c h  o f  t h e  sam p les  i n  a  f i e l d  o r  th o s e  o f  th e  c o m p o s ite  
sam p le  an d  th e  mean TVS/g s o i l  o f  2 -1 0  sam p les  p e r  f i e l d  was a n a ly z e d .  
T h is  w as done  to  d e te rm in e  th e  u n i f o r m i ty  o f  d i s t r i b u t i o n  o f  th e  
s c l e r o t i a  i n  th e  f i e l d .  The c o r r e l a t i o n  a n a l y s i s  was a l s o  c o n d u c te d  
to  d e te rm in e  minimum num ber o f  s a m p le s  t h a t  s h o u ld  b e  ta k e n  from  a  
f i e l d  i n  o r d e r  to  p r e d i c t  d i s e a s e  s e v e r i t y  b a s e d  on  f u n c t i o n a l  in o c u lu m .
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D e te rm in a t io n  o f  m a tin g  ty p e s  o f  L o u i s i a n a  i s o l a t e s  o f  
S . o ry z a e  and  a n  a t te m p t t o  p ro d u c e  th e  p e r f e c t  s t a g e  o f  S . o ry z a e
v a r .  i r r e g u l a r e .  To d e te rm in e  th e  m a tin g  ty p e s  o f  L o u is ia n a
i s o l a t e s  o f  JS. o r y z a e . v a r io u s  I s o l a t e s  o f  t h e  fu n g u s ,  c o l l e c t e d  from  
f i e l d s  in  th e  d i f f e r e n t  p a r i s h e s ,  w ere m a ted  a s  d e s c r ib e d  by  K rau se  
and  W eb ste r ( 6 0 ) .  R ice  s te m s  w ere  u se d  i n s t e a d  o f  l e a v e s  f o r  c r o s s in g .  
The two t e s t  i s o l a t e s  w ere  p la c e d  on  o p p o s i t e  s id e s  o f  a  s t e r i l i z e d  
r i c e  s tem  on a  S a c h 's  a g a r  p l a t e  f o r t i f i e d  w i th  2500 ppm each  o f  
s t r e p to m y c in  s u l f a t e  and p e n i c i l l i n  G. The in o c u la te d  p l a t e s  w ere 
k e p t  i n  th e  d a r k  f o r  48 h o u r s  and  th e n  u n d e r  c o n s ta n t  l i g h t  f o r  1 0 -  
15  d a y s , F e r i t l e  p e r i t h e c i a  w e re  form ed i n  1 0 -1 2  d ay s w hen c r o s s e s  
w e re  s u c c e s s f u l .  Some o f  th e  I s o l a t e s  c r o s s e d  and  t h e i r  s o u rc e  a r e  
l i s t e d  in  T a b le  2 .
The L o u i s i a n a  i s o l a t e s  w ere  c r o s s e d  w i th  C a l i f o r n i a  i s o l a t e s  
i d e n t i f i e d  a s  m a tin g  ty p e  A o r  a  a c c o rd in g  to  K rau se  an d  W e b s te r  ( 6 0 ) .  
The C a l i f o r n i a  i s o l a t e s  w e re  o b ta in e d  fro m  D r . R. K. W e b s te r ,  
U n iv e r s i ty  o f  C a l i f o r n i a ,  D a v is .
I s o l a t e s  o f  J3. o r y z a e  v a r .  i r r e g u l a r e  c o l l e c t e d  i n  L o u is ia n a  
w e re  a ls o  c r o s s e d .  Many c r o s s e s  w ere  made b e tw e e n  o r y z a e  and  
S .^ o ry z a e  v a r .  i r r e g u l a r e  i s o l a t e s  o b ta in e d  fro m  T exas and  L o u is ia n a  
(T a b le  2 ) .
D e te r m in a t io n  o f  v a r i a t i o n  i n  v i r u l e n c e  among an d  w i th i n  
i s o l a t e s  o f  S .  o ry z a e  and S . o ry z a e  v a r .  i r r e g u l a r e  u s in g  a  s e e d l i n g
in o c u l a t i o n  t e s t .  S tu d ie s  on  v a r i a t i o n  among and  w i t h i n  i s o l a t e s
o f  th e  two f u n g i  w ere c a r r i e d  o u t  by i n o c u l a t i n g  s e e d l i n g s  o f  th e  r i c e  
c u l t i v a r s  S a tu r n  and N a to . S e e d l in g s  w ere  grown i n  t h e  g re e n h o u se  i n
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T a b le  2 . I d e n t i f i c a t i o n  o f  some o f  th e  i s o l a t e s  u s e d  i n  m a tin g  ty p e ,  
v i r u l e n c e  and g ro w th  r a t e  s t u d i e s .
I s o l a t e  M atin g
Humber S o u rc e  Name o f  th e  O rg an ism  Type^/
LR 7172 S^ . o ry z a e  a
LR 575 S o i l ,  V e r m il l io n  S^ . o ry z a e  v a r .  i r r e g u l a r e  I
LR 1075 S o i l ,  J e f f e r s o n  D av is  S^ . o ry z a e  A
LR 1475 S o i l ,  J e f f e r s o n  D av is  S^ . o ry z a e  v a r .  i r r e g u l a r e  I
LR 1675 S o i l ,  J e f f e r s o n  D av is  S^ . o ry z a e  v a r .  i r r e g u l a r e  I
LR 1775 S o i l ,  J e f f e r s o n  D av is  S^ . o ry z a e  a
LR 1875 S o i l ,  J e f f e r s o n  D av is  j5. o ry z a e  v a r .  i r r e g u l a r e  I
LR 2075 S o i l ,  V e r m il l io n  S,. o ry z a e  v a r .  i r r e g u l a r e  I
LR 2875 S a tu r n ,  A c a d ia  £i. o ry z a e  a
LR 2975 L a b e l l e ,  A cad ia  £>. o ry z a e  a
LR 3375 S o i l ,  A c a d ia  S^ . o ry z a e  A
LR 3575 S o i l ,  C a lc a s ie u  S^ . o ry z a e  a
LR 3875 S o i l ,  V e r m i l l io n  S^ . o ry z a e  v a r .  i r r e g u l a r e  I
LR 3975 S o i l ,  C a lc a s ie u  S^ . o ry z a e  a
LR 4475 V i s t a ,  C a lc a s ie u  S^ o ry z a e  a
LR 4575 S a tu r n ,  C a lc a s ie u  _S. o ry z a e  a
LR 4675 S ta r b o n n e t ,  C a lc a s ie u  j i .  o ry z a e  a
LR 5075 #W l-62 , U .C . D a v is ,
C a l i f o r n i a  o ry z a e  A
LR 5375 # 7 -9 ,  U .C . D a v is ,  C a l i f .  _S. o ry z a e  a
LR10175 S a tu r n ,  A c a d ia  £>. o ry z a e  a
LR10375 S a tu r n ,  A c a d ia  S^ . o ry z a e  a
LR10375 S a tu r n ,  A c a d ia  S_. o ry z a e  A
LR10475 S a tu r n ,  A c a d ia  j i .  o ry z a e  A
LR10575 S a tu r n ,  A c a d ia  o ry z a e  a
LR11575 S a tu r n ,  B eaum ont, T ex . jS. o ry z a e  v a r .  i r r e g u l a r e  I
LR20575 V i s t a ,  J e f f e r s o n  D av is  o ry z a e  v a r .  i r r e g u l a r e  I
LR21075 S a tu r n ,  A c a d ia  j>. o ry z a e  v a r .  i r r e g u l a r e  I
LR21675 B re e d in g  L i n e ,  C row ley  S^ . o ry z a e  A
LR21775 B re e d in g  L in e ,  C row ley  j3. o ry z a e  A
LR21875 S ta r b o n n e t ,  C row ley  jS. o ry z a e  A
LR22075 S ta r b o n n e t ,  C a lc a s ie u  S.. o ry z a e  v a r .  i r r e g u l a r e  I
LR22175 B re e d in g  L in e ,  C row ley  S^ . o ry z a e  A
LR22375 B re e d in g  L in e ,  C row ley o ry z a e  v a r .  i r r e g u l a r e  I
— A = _S. o r y z a e  m a tin g  ty p e  A 
a  = S_. o ry z a e  m a tin g  ty p e  a 
I  = S_. o ry z a e  v a r .  i r r e g u l a r e
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f l a t s  c o n t a in in g  a  1 :1  s o i l  and  sa n d  m ix tu r e .  The g re e n h o u se  w as 
m a in ta in e d  a t  23-27°C  w i th  a  1 4 -h o u r  l i g h t  p e r io d .  F i f t e e n  d ay  o ld  
s e e d l in g s  w ere  f e r t i l i z e d  w i th  n u t r i e n t  s o l u t i o n  (1 2 8 ) and t h e i r  
f o l i a g e  w as s p ra y e d  w ith  z in c  s u l f a t e  (@ 3 lb s  a c t u a l  2N /A ). A f t e r  
25 days o f  g ro w th  th e  s e e d l i n g s  w ere  u p r o o te d ,  w ash ed  i n  ta p  w a te r ,  
and  10 s e e d l i n g s  eac h  w ere  p la c e d  i n  20 mm x 25 mm t e s t  tu b e s  w i th  
25 ml o f  n u t r i e n t  s o l u t i o n  (1 2 8 ) .  The le a v e s  w e re  c l ip p e d  o f f  a t  
th e  m outh o f  e a c h  tu b e  to  p r e v e n t  e x c e s s iv e  t r a n s p i r a t i o n .  F o u r mg 
o f  f r e s h l y  c o l l e c t e d  s c l e r o t i a  (a b o u t 600-1000  s c l e r o t i a )  w e re  u se d  
to  i n o c u l a t e  eac h  t e s t  tu b e .  S c l e r o t i a  w ere  p ro d u c e d  by g ro w in g  th e  
fu n g i  i n  an  a u to c la v e d  r i c e - r i c e  h u l l  m ix tu r e  ( 1 :2 )  f o r  15 to  20 
d a y s .  The f u n g u s - r i c e  m ix tu r e  w as th e n  s p re a d  o n  c l e a n  b u tc h e r  p a p e r  
on a  g re e n h o u s e  b en ch  to  d r y .  The s c l e r o t i a  w ere  s c r e e n e d  o u t  th ro u g h  
a  num ber 2 0  s c r e e n ,  b o t t l e d ,  and  s t o r e d  i n  th e  r e f r i g e r a t o r  f o r  u s e  
a s  s to c k  in o c u lu m . A f t e r  i n o c u l a t i o n  th e  s c l e r o t i a  f l o a t e d  o n  th e  
w a te r  s u r f a c e  and  a d h e re d  to  th e  s te m s  o f  th e  s e e d l i n g s .  The 
in o c u la t e d  s e e d l i n g s  i n  t e s t  tu b e s  w e re  k e p t  on a  b en ch  i n  th e  g re e n ­
h o u s e . N o te s  on d i s e a s e  d ev e lo p m en t w e re  ta k e n  e v e ry  day u n t i l  50% 
o f  th e  s e e d l i n g s  d e v e lo p e d  l e s i o n s  (LR 1 /2 )  a n d / o r  50% o f  th e  
s e e d l i n g s  w e re  k i l l e d  (KR 1 /2 )  . I s o l a t e s  o f  S_. o ry z a e  and S.. o ry z a e  
v a r .  i r r e g u l a r e  u se d  i n  t h i s  t e s t  w e re  s e l e c t e d  fro m  d i f f e r e n t  r i c e  
g ro w in g  a r e a s  o f  s o u th w e s t  L o u i s i a n a  (T a b le  2 ) .
D e te rm in a t io n  o f  v a r i a t i o n  among and w i t h i n  i s o l a t e s  o f  
S. o ry z a e  and S . o ry z a e  v a r .  i r r e g u l a r e  by g ro w th  r a t e  s t u d i e s . — -  
The sam e i s o l a t e s  u s e d  i n  t h e  s e e d l i n g  i n o c u l a t i o n  t e s t  w e re  u se d  to  
s tu d y  g ro w th  r a t e .  The i s o l a t e s  w e re  t r a n s f e r r e d  from  s to c k  c u l t u r e
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i n t o  PDA. p l a t e s .  H yphal t i p s  w e re  t r a n s f e r r e d  to  c o m  mean a g a r  
(CMA) i n  P e t r i  d i s h e s  a f t e r  t h r e e  d ay s o f  g ro w th  a t  28°C . When th e  
c u l t u r e s  o f  th e  se c o n d  t r a n s f e r  w ere  t h r e e  d ay s  o ld  4-mm m y c e l ia l  
b lo c k s  w ere  t r a n s f e r r e d  to  p l a t e s  c o n t a in in g  20 ml CMA (D ifc o )  and 
in c u b a te d  a t  2B°C. M easu rem en ts  o f  l i n e a r  g ro w th  w e re  made e v e ry  24 
h o u r s  u n t i l  t h e  p l a t e s  w e re  c o v e re d  by  th e  fu n g a l  g ro w th . The d a t a  
o b ta in e d  w ere  a n a ly z e d  to  o b t a i n  a  r e g r e s s i o n  e q u a t io n  f o r  each  
i s o l a t e .  The r e g r e s s i o n  c o e f f i c i e n t  o r  th e  b v a lu e  was c o n s id e r e d  
a s  th e  g ro w th  r a t e  i n  mm /day. C o r r e l a t i o n  c o e f f i c i e n t  ( r )  b e tw ee n  
th e  g ro w th  r a t e  (b ) o f  i s o l a t e s  a n d  t h e i r  a b i l i t y  t o  i n i t i a t e  l e s i o n s  
(LR 1 /2 )  o r  k i l l  s e e d l i n g s  (KR 1 /2 )  w e re  c a l c u l a t e d .
In - v iv o  s tu d y  o f  th e  r e l a t i v e  v i r u l e n c e  o f  S . o ry z a e  and
S . o ry z a e  v a r .  i r r e g u l a r e .  The r e l a t i v e  v i r u l e n c e  o f  S^ . o ry z a e  and
S . o ry z a e  v a r .  i r r e g u l a r e  w as d e te rm in e d  from  a  c o r r e l a t i o n  s tu d y  o f  
th e  t o t a l  v i a b l e  s c l e r o t i a  (TVS) o f  e i t h e r  fu n g u s  i n  sa m p le s  from  
f i e l d  s o i l  and  s te m  r o t  d ev e lo p m en t i n  e a c h  f i e l d .  The 37 f i e l d s  
l i s t e d  i n  T a b le  1 ,  fro m  w h ich  s o i l  sam p les  w ere  c o l l e c t e d  to  d e te rm in e  
t o t a l  s c l e r o t i a  (TS) an d  TVS, w e re  a g a in  sam p led  f o r  d i s e a s e  
in c id e n c e .  F iv e  to  14 o ne  m e te r  s q u a re  sa m p le s  w ere  h a r v e s t e d  from  
e a c h  f i e l d  a t  m a tu r i t y  i n  1 9 7 4 . I n  1976 f i v e  sa m p le s  w ere  h a r v e s t e d  
from  each  f i e l d .  The h a r v e s t e d  sa m p le s  w e re  t i e d ,  l a b e l l e d  and 
b r o u g h t  to  th e  l a b o r a t o r y .  D is e a s e d  and  h e a l th y  t i l l e r s  w e re  
s e p a r a t e d  an d  a  1 -5  d i s e a s e  in d e x  (D I) was c a l c u l a t e d  u s in g  th e  
m ethod o f  K rau se  and  W eb s te r ( 6 2 ) .  The p e r c e n ta g e  o f  t i l l e r s  i n f e c t e d  
(P I )  w i th  s te m  r o t  w ere  d e te rm in e d .  The w e ig h ts  o f  p a n i c l e s  from  
d i s e a s e d  and  h e a l th y  t i l l e r s  w e re  r e c o rd e d  a f t e r  th e  p a n i c l e s  w ere
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d r i e d  to  a  c o n s ta n t  m o is tu r e  l e v e l  i n  an  o v en  a t  60°C . The mean 
y i e l d  o f  d is e a s e d  and  h e a l th y  t i l l e r s  was c a l c u l a t e d  an d  th e  
p e r c e n t  y i e l d  l o s s  (YL) d e te rm in e d .  P I  and  YL w e re  c a l c u l a t e d  
u s in g  th e  fo l lo w in g  fo rm u la e :
P I  = —— - -  - ■ x  100 p e r  s a m p le .
.X^ *r A 2
N Xx
—  x  1 0 0 )x2
p e r  f i e l d .
I f c - r y  
i = l  X i +  X2
N
L H ^xx + x2 x 100^
  p e r  v a r i e t y  grow n i n  t h a t■51A N a r e a .
■j^T
W2 — Wx
YL = — 77---------x  100 p e r  s a m p le .
” 2
N W2 -  Wx 
I  ( - g - -----  x  1 0 0 )
i = l  2
-------------g -------------  p e r  f i e l d .
W2 -  Wx 
L N (—   x  100)
r i ,  w------------- p e r  v a r i e t y  grow n i n  t h a ta r e a .
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w h ere :
Xi = if o f  d is e a s e d  t i l l e r s ,
X2  = if o f  h e a l th y  t i l l e r s ,
Wj = mean w t.  o f  d is e a s e d  t i l l e r s ,
W2  = mean w t.  o f  h e a l th y  t i l l e r s ,
N = if o f  sam p les  i n  a  f i e l d ,
L = if o f  f i e l d s / v a r i e t y .
The c o r r e l a t i o n  c o e f f i c i e n t s  betw een  TVS/g s o i l  o f  e a c h  ty p e  o f  
s c l e r o t i a  an d  P I ,  DX, o r  YL w ere  d e te rm in e d .
G reen h o u se  s tu d y  o f  th e  v i r u l e n c e  o f  S . o ry z a e  and  S . o ry z a e
v a r .  i r r e g u l a r e  a lo n e  and  i n  c o m b in a tio n .  T h is  s tu d y  w as d e s ig n e d
to  compare t h e  v i r u le n c e  o f  J3. o ry z a e  ( i s o l a t e  LR 1775) and  _S, o ry z a e
v a r .  i r r e g u l a r e  ( i s o l a t e  LR 1675) when I n o c u la te d  s in g ly  o r  i n
c o m b in a tio n . The i s o l a t e s  u se d  w ere  i s o l a t e d  from  th e  sam e f i e l d  s o i l  
i n  J e f f e r s o n  D av is p a r i s h ,  an d  r e p r e s e n te d  m o d era te  v i r u l e n c e  among 
i s o l a t e s  o f  t h e i r  k in d .  The t r e a tm e n ts  c o n s i s t e d  o f  i n o c u l a t i n g  r i c e  
s e e d l in g s  w i th  s c l e r o t i a  o f  (1 )  jJ . o ry z a e  a lo n e ,  4 mg s c l e r o t i a / t e s t  
tu b e ,  (2) o ry zae  3 mg s c le ro t ia S J S . o ry z a e  v a r .  i r r e g u l a r e  1 mg 
s c l e r o t i a ,  (3 )  o ry z a e  2 mg s c l e r o t i a : j i .  o ry z a e  v a r .  i r r e g u l a r e  2 mg
s c l e r o t i a ,  (4 )  S. o ry z a e  1 mg s c l e r o t i a : ^ .  o ry z a e  v a r .  I r r e g u l a r e  3 mg
s c l e r o t i a ,  a n d  (5) S. o r y z a e  v a r .  i r r e g u l a r e  a lo n e ,  4 mg s c l e r o t i a .  
S in ce  th e  f i e l d  s o i l s  o f  so u th w e s t L o u is ia n a  h ave  b o th  k in d s  o f  
s c l e r o t i a  i n  d i f f e r e n t  p r o p o r t i o n s ,  t h i s  t e s t  was p resum ed  to  be
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com plem entary  to  th e  f i e l d  e x p e rim e n t w here  v i r u l e n c e  was d e te rm in e d  
from  c o r r e l a t i o n  c o e f f i c i e n t  a n a ly s i s  b e tw een  th e  TVS/g s o i l  o f  
S .  o ry z a e  and  _S. o ry z a e  v a r .  i r r e g u l a r e  and  P I ,  D I, o r  YL. F o u r 
v a r i e t i e s  and  th r e e  r e p l i c a t i o n s  w ere  u s e d .  The s e t  up o f  th e  
ex p e rim e n t was as  d e s c r ib e d  e a r l i e r  f o r  th e  s e e d l i n g  in o c u la t i o n  
t e s t .  The LR 1 /2  and KR 1 /2  o f  th e  t r e a tm e n ts  f o r  each  v a r i e t y  
w ere  n o te d  and  a n a ly z e d .
RESISTANCE TO SCLEROTIAL FUNGI CAUSING RICE DISEASES
R e la t io n s h ip  b e tw e e n  th e  v a r i e t a l  r e a c t i o n  to  s tem  r o t  a t
th e  s e e d l i n g  s ta g e  and a t  m a tu r i t y .  S c l e r o t i a  o f  £ .  o ry z a e  i s o l a t e
LR 1775 w ere  u sed  to  i n o c u la t e  16 v a r i e t i e s  o f  r i c e  i n  th e  f i e l d  and 
i n  th e  g re e n h o u s e . I n  th e  f i e l d  t e s t ,  th e  DI was o b ta in e d  a t  
m a tu r i ty  u s in g  a  0-9  s c a l e  ( 4 1 ) .  I n  th e  g re e n h o u s e , th e  s e e d l in g s  
grown in  t e s t  tu b e s  w ere  in o c u la te d  a s  d e s c r ib e d  e a r l i e r  and  th e  
LR 1 /2  and  KR 1 /2  was d e te rm in e d  f o r  each  v a r i e t y .  The c o r r e l a t i o n  
c o e f f i c i e n t  be tw een  DI and  LR 1 /2  o r  KR 1 /2  was c a l c u l a t e d .
E f f e c t  o f  s te m  r o t  and  s h e a th  b l i g h t  on  y i e l d  and q u a l i t y  o f  
r i c e  p ro d u c e d  by v a r i e t i e s  d i f f e r i n g  i n  d e g re e  o f  r e s i s t a n c e  to  th e
d i s e a s e s .  The p rim ary  o b je c t iv e s  o f  t h i s  e x p e r im e n t w ere  to  d e te rm in e
th e  e f f e c t  o f  s tem  r o t  and  s h e a th  b l ig jh t  on y i e l d ,  p e r c e n t  lo d g in g  
(P L ), p e r c e n t  g re e n  l e a f  a r e a  (PGL), and  q u a l i t y  o f  g r a in  (% w hole 
m i l le d  r i c e )  o f  r i c e  v a r i e t i e s  d i f f e r i n g  i n  d e g re e  o f  r e s i s t a n c e  to  
th e se  d i s e a s e s .  A s e c o n d a ry  o b j e c t i v e  was to  com pare th e  e f f e c t  o f  
benom yl o n  d i f f e r e n t  v a r i e t i e s  i n  re d u c in g  y i e l d  lo s s e s  due to  th e s e
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d i s e a s e s . The d a t a  was a l s o  to  be  u sed  to  d e te rm in e  th e  c o r r e l a t i o n  
c o e f f i c i e n t s  and r e g r e s s io n s  be tw een  y i e l d  and  P I o r  D I. Two 
e x p e r im e n ts  w ere  c o n d u c ted  i n  th e  f i e l d  o f  th e  R ice  E x p erim en t 
S t a t i o n ,  C ro w ley , LA, one f o r  s tem  r o t  and  a n o th e r  f o r  s h e a th  b l i g h t ,  
u s in g  a  s p l i t  p l o t  a rra n g e m e n t i n  a  ran d o m ized  co m p le te  b lo c k  d e s ig n .  
One s e t  o f  s i x t e e n  v a r i e t i e s  d i f f e r i n g  i n  d e g re e  o f  r e s i s t a n c e  to  
s te m  r o t  and  a n o th e r  s e t  o f  s i x t e e n  v a r i e t i e s  d i f f e r i n g  i n  t h e i r  
l e v e l  o f  r e s i s t a n c e  to  s h e a th  b l i g h t  w ere  s e l e c t e d  f o r  th e s e  t e s t s  
b a s e d  on th e  r e s u l t s  o f  th e  1975 d i s e a s e  n u r s e r y  t e s t s  ( 4 1 ) .  Each 
e x p e rim e n t c o n s i s t e d  o f  t h r e e  t r e a tm e n ts  and  fo u r  r e p l i c a t i o n / v a r i e t y .  
The t r e a tm e n ts  w ere  c o n t r o l  p l o t ,  p l o t s  in o c u la te d  w i th  e i t h e r  IS. 
o ry z a e  o r J£. s o l a n i , and p l o t s  in o c u la te d  w i th  e i t h e r  o f  th e  fu n g i 
and a l s o  s p ra y e d  w ith  B e n la te  t h r e e  t im e s  @ 1 lb /A . E ach v a r i e t y  
w as p la n te d  i n  f o u r  row p l o t s ,  16 f t .  lo n g .  The rows w ere  sp aced  10 
in c h e s  a p a r t .  The v a r i e i t e s  w ere  ran d o m ized  In  e v e ry  b lo c k ,  and th e  
same ra n d o m is a tio n  was u sed  i n  each o f  th e  t h r e e  m ain  t r e a tm e n t  p l o t s .  
P l o t  to  p l o t  s p a c in g  was 10 f t .  and b lo c k  to  b lo c k  i n  e a c h  p lo t  was 
5 f t  (F ig .  1 ) .
In o cu lu m  f o r  th e  p l o t s  in o c u la te d  w i th  R. s o l a n i  was p re p a re d  
by grow ing  th e  fungus on a  r i c e  g r a i n - r i c e  h u l l  m ix tu re  ( 1 ;2 ) .  A f te r  
in c u b a t io n  f o r  10 -15  days th e  in o c u lu m  w as a i r  d r ie d  and  75 ml o f  t h i s  
in o cu lu m  was a p p l ie d  o v e r  ea c h  row i n  e a c h  b lo c k .  P l o t s  in o c u la te d  
w ith  j3_. o ry z a e  w ere  in o c u la te d  w ith  s c l e r o t i a  o f  th e  fu n g u s  (LR 1775) 
grown in  th e  r i c e  g r a i n - r i c e  h u l l  medium. A p p ro x im a te ly  100 s c l e r o t i a /  
p l a n t  w ere  f l o a t e d  on th e  s u r f a c e  o f  w a te r .  The p l o t s  w ere in o c u la te d  
45 days a f t e r  p l a n t i n g .  T h is  was a b o u t f o u r  weeks a f t e r  th e  p e rm a n en t
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F ig ,  1 . L ay o u t o f  th e  s te m  r o t  and s h e a th  b l i g h t  y i e l d  l o s s  
e x p e r im e n t show ing th e  m ain  p l o t  w i th  4 b lo c k s  and 
random  a rra n g e m e n t o f  16 v a r i e t i e s  (4  r o w s /v a r ie ty )  
w i th in  each  b lo c k .
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f lo o d  w as a p p l i e d .  B e n la te  w as a p p l i e d  a t  th e  g re e n  r i n g ,  ( f i r s t  
j o i n t )  , 2 m m -p an ic le  and  h e a d in g  g ro w th  s t a g e s  o f  th e  i n t e r m e d i a t e  
m a tu r in g  v a r i e t i e s .  D I, P I ,  PL , and  PGL w ere  n o te d  f o r  e a c h  v a r i e t y  
and  t r e a tm e n t  a t  m a t u r i t y .  Two m id d le  row s fro m  e a c h  b lo c k  o f  each  
v a r i e t y  w e re  h a n d  h a r v e s t e d .  The r i c e  was th r e a s h e d  an d  c le a n e d  
w ith  an  a i r  b lo w e r .  The w e ig h t  o f  e a c h  sam p le  was r e c o r d e d  and  
c o r r e c t e d  to  w e ig h t  a t  12% m o i s tu r e .
The m i l l i n g  q u a l i t y  o f  t h e  g r a i n  h a r v e s t e d  fro m  f i v e  v a r i e t i e s  
eac h  i n  th e  s te m  r o t  and  s h e a th  b l i g h t  t e s t s  w as d e te rm in e d .  The 
v a r i e t i e s  c h o o se n  w e re  co m m erc ia l v a r i e t i e s  r e p r e s e n t a t i v e  o f  
v a r i e t i e s  w i th  r e s i s t a n t ,  m o d e ra te ly  r e s i s t a n t  and  s u s c e p t i b l e  r a t i n g s .  
A 125 g sam p le  w as ta k e n  from  e a c h  v a r i e t y  r e p l i c a t i o n  i n  eac h  
t r e a t m e n t .  The sa m p le s  w ere  m i l l e d  i n  th e  g r a i n  q u a l i t y  l a b o r a to r y  
a t  t h e  P ic e  E x p e r im e n t S t a t i o n  and  th e  p r o p o r t i o n  o f  b ro k e n  and  w hole 
r i c e  o b ta in e d .  The d a t a  f o r  p e r c e n t  w ho le  r i c e  (PWR) w e re  a n a ly z e d .
P r e d i c t i o n  o f  s te m  r o t  s e v e r i t y  an d  y i e l d  l o s s e s  b a s e d  on
f u n c t i o n a l  in o c u lu m  i n  f i e l d  s o i l  a t  p l a n t i n g .  N in e te e n  f i e l d s  w ere
ran d o m ly  s e l e c t e d  r e p r e s e n t i n g  f o u r  m a jo r  r i c e  g ro w in g  p a r i s h e s  i n  
L o u i s i a n a  i n  1974 and  1976 f o r  t h i s  e x p e r im e n t .  As d e s c r ib e d  e a r l i e r ,  
s o i l  sa m p le s  w e re  c o l l e c t e d  b e f o r e  t h e  a p p l i c a t i o n  o f  t h e  p e rm a n en t 
f lo o d  i n  eac h  f i e l d .  Sam ples w e re  c o l l e c t e d  on  a  d ia g o n a l  a c r o s s  
e a c h  f i e l d  a t  50 s t e p  i n t e r v a l s .  The sam p le s  w e re  ta k e n  fro m  th e  
to p  2 in c h e s  o f  s o i l  and u se d  to  d e te rm in e  th e  TVS/g s o i l .
O b s e r v a t io n s  on  P I  w ere  made a t  t i l l e r i n g  and  m a t u r i t y ,  and  on  DI 
o n ly  a t  m a t u r i t y .  The r i c e  c u l t i v a r s  L a b e l l e ,  N a to , an d  S a tu r n  w ere
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p la n t e d  i n  th e s e  f i e l d B .  They r e p r e s e n t  th e  ra n g e  from  m o d e ra t le y
r e s i s t a n t  to  s u s c e p t i b l e  i n  r e a c t i o n  to  s te m  r o t .  A t m a tu r i t y  one 
2m a r e a  w as h a r v e s t e d  from  e a c h  o f  th e  sa m p le d  s i t e s .  The sam p les  
w ere  b r o u g h t  to  th e  l a b o r a t o r y  w h e re  h e a l th y  and  d i s e a s e d  t i l l e r s  
w ere  s e p a r a t e d  and  th e  DI d e te rm in e d  on  a  1 -5  s c a l e .  P a n ic l e s  w ere  
c u t  fro m  th e  t i l l e r s  and d r i e d  t o  a  c o n s t a n t  m o is tu r e  l e v e l  an d  
w e ig h e d . The mean w e ig h t o f  h e a l th y  an d  d i s e a s e d  p a n i c l e s  w ere  
c a l c u l a t e d  and th e  P I  an d  YL w e re  d e te rm in e d  by u s in g  th e  fo rm u la e  
d e s c r ib e d  e a r l i e r .
The d a ta  o b ta in e d  w e re  a n a ly z e d  f o r  c o r r e l a t i o n  b e tw e e n  
TVS/g s o i l  and  P I  ( t i l l e r i n g  o r  m a t u r i t y ) ,  D I , o r  YL, and  a l s o  
b e tw e e n  P I  a t  t i l l e r i n g  and  P I  a t  m a tu r i t y  o r  D I. R e g r e s s io n  a n a ly s e s  
w e re  c a r r i e d  o u t  b y  v a r i e t y  t a k i n g  (1 ) t h e  TVS/g s o i l  a s  in d e p e n d e n t 
v a r i a b l e  an d  P I ,  D I , o r  YL a s  d e p e n d e n t v a r i a b l e ,  (2 ) P I  o r  DI a s  
th e  in d e p e n d e n t  v a r i a b l e  and  YL a s  th e  d e p e n d e n t v a r i a b l e .  M u l t i p le  
r e g r e s s i o n  a n a ly s e s  w e re  a l s o  c a r r i e d  o u t  t a k in g  (1 )  YL a s  th e  
d e p e n d e n t v a r i a b l e  an d  P I  and  DI a s  th e  In d e p e n d e n t v a r i a b l e s ,  (2 )
P I ,  D I, o r  YL a s  th e  d e p e n d e n t v a r i a b l e  and  TVS/g s o i l  o f  j5. o ry z a e  
and TVS/g s o i l  o f  S_. o ry z a e  v a r .  i r r e g u l a r e  a s  th e  in d e p e n d e n t  
v a r i a b l e s .
P r e d i c t i o n  o f  y i e l d  l o s s e s  due to  s h e a th  b l i g h t  b a s e d  on
p e r c e n t  i n f e c t i o n .  F o r  t h i s  t e s t  t h e  sam e 37 f i e l d s  o v e r  two y e a r s
w ere  u s e d  to  d e te rm in e  th e  p e r c e n t  i n f e c t i o n  and- y i e l d  l o s s e s  a s
d e s c r ib e d  f o r  s te m  r o t .  The h e a l t h y  and d i s e a s e d  t i l l e r s  w ere
2
s e p a r a t e d  from  eac h  o f  th e  1 m sam p les  h a r v e s t e d  from  e a c h  f i e l d .
44
The P I  and  YL w ere  d e te rm in e d  u s in g  th e  fo rm u la e  d e s c r ib e d  f o r  
s te m  r o t .  The c o r r e l a t i o n  and  r e g r e s s i o n  b e tw e e n  P I  and YL w ere  
c a l c u l a t e d .
INTERACTIONS AMONG SCLEROTIAL FUNGI ATTACKING RICE
I n - v iv o  s tu d y  o f  th e  i n t e r a c t i o n  o f  s c l e r o t i a l  f u n g i  a t t a c k i n g
r i c e .  Two e x p e r im e n ts  w e re  c o n d u c te d  i n  c o n s e c u t iv e  y e a r s  w ith
S ta r b o n n e t  r i c e  to  d e te r m in e  i f  i n t e r a c t i o n s  b e tw ee n  th e  s c l e r o t i a l  
f u n g i  S_. o ry z a e  and R. s o l a n i  I n  th e  f i e l d  h a v e  an  e f f e c t  o n  d is e a s e  
s e v e r i t y  and  y i e l d  l o s s e s .  The f i r s t  e x p e r im e n t  c o n s i s t e d  o f  s i x  
t r e a tm e n t s :  (1 ) c o n t r o l  p l o t s ,  (2 )  p l o t s  in o c u la t e d  w i th  S_. o ry z a e
a t  l a t e  t i l l e r i n g ,  (3 ) p l o t s  in o c u la te d  w i th  R. s o l a n i  a t  l a t e  
t i l l e r i n g ,  (4 ) p l o t s  in o c u la t e d  w i th  b o th  S_. o ry z a e  and R. s o l a n i  a t  
l a t e  t i l l e r i n g ,  (5 ) p l o t s  in o c u la te d  w ith  R . s o l a n i  a t  l a t e  t i l l e r i n g  
an d  S . o ry z a e  a t  b o o t ,  and  (6 ) p l o t s  in o c u la t e d  w ith  S^ . o r y z a e  a t  
l a t e  t i l l e r i n g  and R.. s o l a n i  a t  b o o t .  P l o t s  m easu red  12 x  30 f t .
(360  sq  f t ) . The e x p e r im e n ta l  d e s ig n  was a  ran d o m ized  c o m p le te  b lo c k  
w ith  3 r e p l i c a t i o n s .  R ic e  was d r i l l  s e e d e d  i n  row s 7 in c h e s  a p a r t .
The p l o t s  w ere  f e r t i l i z e d  tw ic e ,  A 400 lb /A  a p p l i c a t i o n  o f  1 3 -1 3 -1 3  
f e r t i l i z e r  was made a t  s e e d in g .  The p l o t s  w e re  to p  d r e s s e d  w ith  200 
lb s  o f  (N H^^SO^ (42  l b s  N) a t  t i l l e r i n g .  O b s e rv a t io n s  on P I  due 
t o  s te m  r o t  and  s h e a th  b l i g h t  w e re  ta k e n  a t  m a tu r i t y .  A l l  th e  p l o t s  
w ere  h a r v e s te d  s e p a r a t e l y  when f u l l y  m a tu re  w i th  a  1 1 - f t  com bine.
The g r a i n  y i e l d s  a t  12% m o is tu r e  l e v e l  w e re  a n a ly z e d .
The seco n d  e x p e r im e n t c o n s i s t e d  o f  11 t r e a tm e n ts  (T a b le  38) 
t h a t  In c lu d e d  i n o c u l a t i o n  w ith  o r y z a e . S^ . o ry z a e  v a r ,  i r r e g u l a r e ,
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_R. s o l a n i  an d  R. o ry z a e  a lo n e  and i n  c o m b in a tio n  w i th  th e  o th e r  
f u n g i .  The p l o t s  w ere  i n o c u la te d  d u r in g  th e  l a t e  t i l l e r i n g - e a r l y  
b o o t s t a g e  o f  g row th  w ith  f u n g i  grow n on  th e  r i c e  g r a i n - r i c e  h u l l  
m ix tu r e .  T he p l o t s  m e asu re d  10 x  30 f t  (300 sq  f t ) . The e x p e r im e n t 
was s e t  up i n  ran d o m ized  c o m p le te  b lo c k  d e s ig n  w i th  4 r e p l i c a t i o n s .
The r i c e  w as d r i l l - s e e d e d .  The p l o t s  w e re  f e r t i l i z e d  tw ic e ,  a s  i n  
th e  f i r s t  e x p e r im e n t ,  to  g iv e  a  t o t a l  o f  1 0 0 -5 0 -5 0  N, P , and  K. 
O b s e rv a t io n s  on P I  d ue  to  s te m  r o t ,  s h e a th  b l i g h t  a n d /o r  s h e a th  s p o t  
w ere r e c o r d e d  a t  m a tu r i t y .  Y ie ld s  a t  t h e  12% m o is tu r e  l e v e l  w e re  
a n a ly z e d  f o r  t r e a tm e n t  d i f f e r e n c e s .
I n -  v i t r o  s tu d y  o f  th e  i n t e r a c t i o n s  among s c l e r o t i a l  fu n g i
a t t a c k i n g  r i c e .  T h re e  t e s t s  w ere  c o n d u c te d  to  s tu d y  th e  i n t e r a c t i o n s
among s c l e r o t i a l  f u n g i  a t t a c k i n g  r i c e .  The f i r s t  o ne  c o n s i s t e d  o f  
g row ing  an y  two t e s t  fu n g i  o p p o s i te  e a c h  o th e r  o n  P e t r i  p l a t e s  f o r  
10 -15  d a y s  and th e n  a t t e m p t in g  to  r e i s o l a t e  each  fu n g u s  from  th e  
p l a t e s .  The fu n g i  u s e d  w e re  i s o l a t e s  o f  S_, o r y z a e , _S. o ry z a e  v a r .  
i r r e g u l a r e . R. s o l a n i ,  R. o r y z a e . J3. r o l f s i i ,  and j i .  h y d ro p h y lu m  
(T a b le  40) . E ach fu n g u s  w as grow n on  PDA p l a t e s  f o r  3 d ay s and  th e n
4-nnn in o c u lu m  p lu g s  o f  e a c h  fu n g u s , i n  th e  p a i r  t o  b e  t e s t e d ,  w ere  
t r a n s f e r r e d  to  o p p o s i t e  s i d e s  o f  a n o th e r  PDA p l a t e .  The t e s t  fu n g i 
w ere  c r o s s e d  i n  a l l  p o s s i b l e  c o m b in a t io n s . The p l a t e s  w ere  in c u b a te d  
f o r  1 0 -1 4  d ay s  a t  28°C . A n tag o n ism  and  o v e r la p p in g  g ro w th  f o r  each  
p a i r  o f  f u n g i  w ere  n o te d .  An a t te m p t  w as made to  r e i s o l a t e  th e  t e s t  
fu n g i fro m  th e  p l a t e s  by  ta k in g  p lu g s  o f  ra y c e lia  from  th e  s i d e  o f  th e  
p l a t e  to  w h ich  th e y  w ere  i n i t i a l l y  in c u b a te d .
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I n  th e  se c o n d  e x p e r im e n t th e  p a i r e d  f u n g i  w e re  p la c e d  
o p p o s i t e  a  s t e r i l i z e d  c u t  s te m  o f  r i c e  o n  PDA p l a t e s .  A f t e r  1 0 -1 5  
d ay s  o f  in c u b a t io n  a t  28 °C, an  a t t e m p t  w as made t o  r e i s o l a t e  b o th  
f u n g i  fro m  th e  c o lo n iz e d  s te m . N o te s  w ere  made on  s c l e r o t i a  
f o r m a t io n  i n  th e  s te m  by  th e  t e s t  f u n g i .
I n  th e  t h i r d  t e s t  s t e r i l e  s e e d l in g s  w e re  in c u b a te d  w i th  th e  
fu n g i  a lo n e  o r  i n  c o m b in a tio n  o f  any  two t e s t  f u n g i  on  w a te r  a g a r  
p l a t e s .  The p l a t e s  w e re  in c u b a te d  i n  a  g row th  cham ber w i th  a  14 h o u r  
l i g ih t  p e r io d .  N o tes  on  s e e d l i n g  dam age w ere  t a k e n  a f t e r  10  d a y s .
G reen h o u se  s tu d y  o f  t h e  e f f e c t  o f  R. o r y z a e  and  b e n l a t e  on
s h e a th  b l i g h t  c a u s e d  by R. s o l a n i  on s e e d l i n g s .  S ix te e n  v a r i e t i e s
d i f f e r i n g  i n  s u s c e p t i b i l i t y  to  s h e a th  b l i g h t  (T a b le  41) w ere  grow n 
i n  f l a t s  12 x  8 in c h e s  c o n ta in in g  a  s o i l  m ix tu r e  c o n s i s t i n g  o f  two 
p a r t s  s te a m  s t e r i l i z e d  O l i v i e r  s i l t  loam  s o i l ,  o n e  p a r t  w ashed  s a n d ,  
and  o ne  p a r t  p e a t  m oss by v o lu m e . B ic e  was sown i n  rows by v a r i e t y  
2 in c h e s  a p a r t .  The v a r i e t i e s  and  t r e a tm e n ts  w e re  c o m p le te ly  
ran d o m ized  w i th i n  a  b lo c k .  F iv e  t r e a tm e n ts  c o n s i s t e d  o f  (1 ) 
u n in o c u la te d  f l a t s ,  (2 ) f l a t s  i n o c u la t e d  w i th  JR. s o l a n i , (3 )  f l a t s  
i n o c u la t e d  w i th  R.. o r y z a e , (4 )  f l a t s  in o c u la t e d  w i th  E.. s o l a n i  and 
JR. o r y z a e , and  (5 ) f l a t s  in o c u la t e d  w ith  JR. s o l a n i  and  s p ra y e d  w ith  
B e n la te  a t  th e  e q u i v a le n t  o f  1 lb /A .  S e e d l in g s  w e re  f e r t i l i z e d  w i th  
5 0 -2 5 -2 5  u n i t s  o f  N, P ,  and K i n  s o l u t i o n  and s p r a y e d  w i th  ZnSO^
@ 3 lb s  a c t u a l  Zn/A . The g re e n h o u s e  was m a in ta in e d  a t  2 3 -2 7 °C and 
1 4 -h o u r  l i g h t  p e r i o d .  S e e d l in g s  w e re  i n o c u la t e d  w i th  fu n g i  grown 
on  a u to c la v e d  r i c e  g r a i n : r i c e  h u l l  m ix tu re  a t  35 d a y s  a f t e r  s e e d in g .
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The p l a n t s  w ere  s p ra y e d  w ith  B e n la te  24 h r  a f t e r  i n o c u l a t i o n .  A 
h u m id ity  cham ber was c o n s t r u c t e d  o v e r  th e  b e n c h  c o n ta in in g  th e  
f l a t s  w i th  p o ly e th y le n e  s h e e t s  on a  4 f t  h ig h  fram e  to  m a in ta in  
h ig h  m o is tu r e  and  te m p e r a tu r e .  The cham ber w as rem oved 7 d ay s  a f t e r  
i n o c u l a t i o n .  D is e a s e  r e a d in g s  w ere  made 3 d ay s  l a t e r  f o r  s h e a th  
b l i g h t  and  s h e a th  s p o t  i n f e c t i o n  u s in g  a  0 -9  s c a l e  ( 4 1 ) .  D a ta  from  
t h i s  t e s t  w e re  a n a ly z e d  and  com pared  to  d i s t i n g u i s h  th e  e f f e c t s  o f  
R. o ry z a e  and  benom yl on i n f e c t i o n  o f  eac h  v a r i e t y  by R. s o l a n i .
The c o r r e c t i o n  c o e f f i c i e n t  b e tw e e n  th e  mean DI r e c e iv e d  by  th e  16 
v a r i e t i e s  f o r  d i s e a s e  c a u se d  by  R . o ry z a e  an d  s o l a n i  was d e te rm in e d  
to  s e e  i f  th e  r e s i s t a n c e  l e v e l s  o f  th e  v a r i e t i e s  to  th e  two f u n g i  
w ere  s i m i l a r  o r  d i f f e r e n t .
CHEMICAL CONTROL OF SCLEROTTAL FUNGI CAUSING DISEASES OF RICE
The e f f e c t i v e n e s s  o f  d i f f e r e n t  f u n g ic i d e s  was t e s t e d  i n -  
v i t r o  and  i n - v i v o  to  s e e  i f  i t  w e re  p o s s i b l e  t o  c o n t r o l  s te m  and  
s h e a th  d i s e a s e s  o f  r i c e .
S e v e r a l  f u n g ic id e s  w e re  t e s t e d  by  a g a r  i n c o r p o r a t io n  f o r  
t h e i r  e f f e c t i v e n e s s  a g a i n s t  d i f f e r e n t  s c l e r o t i a l  fu n g i  w h ich  a t t a c k  
r i c e .  F u n g ic id e s  w ere  in c o r p o r a t e d  i n t o  PDA a t  c o n c e n t r a t i o n s  from  
1 to  1000 ppm o f  a c t i v e  i n g r e d i e n t .  A 4-mm m y c e l ia l  b lo c k  o f  fungus 
from  a  3 -d a y  c u l t u r e  was t r a n s f e r r e d  to  th e  c e n t e r  o f  e a c h  a s s a y  
p l a t e .  The p l a t e s  w ere  in c u b a te d  a t  room  te m p e r a tu r e  (28  +  2 ° C ) . 
M easurem en ts  o f  l i n e a r  g ro w th  w e re  ta k e n  e v e r y  d a y . When th e  
c o n t r o l  p l a t e s  w ere  c o m p le te ly  c o v e re d  by  m y c e l ia l  g ro w th , th e  p lu g s
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t h a t  w e re  u s e d  to  i n o c u l a t e  th e s e  p l a t e s  w ere  r e - t r a n s f e r r e d  to  
f r e s h  PDA p l a t e s  to  s e e  i f  th e  f u n g ic id e s  w ere  f u n g i s t a t i c  o r  
f u n g i c i d a l .
A f i e l d  t e s t  w as c o n d u c te d  a t  th e  R ic e  E x p e rim e n t S t a t i o n ,  
C ro w le y , LA f o r  s te m  r o t  c o n t r o l  an d  c o n s i s t e d  o f  s p r a y in g  p l o t s  
one  t im e ,  10 d a y s  a f t e r  th e  p e rm a n e n t f l o o d ,  w i th  th e  e q u i v a l e n t  o f  
1 -2  lb s /A  o f  th e  t e s t  f u n g i c i d e s .  E ach  p l o t  m e asu red  6 .5  x  1 2 .0  f t .  
The e x p e r im e n t w as a r r a n g e d  i n  a  ran d o m ized  c o n p le te  b lo c k  d e s ig n  
w i th  10 t r e a tm e n ts  and 4 r e p l i c a t i o n s .  S a tu r n  r i c e ,  a  v a r i e t y  
s u s c e p t i b l e  to  s te m  r o t ,  was d r i l l  p l a n t e d .  One f o o t  h ig h  t i n  s h e e t s  
w e re  u se d  to  s u r ro u n d  e a c h  p l o t  so  a s  t o  a v o id  th e  m ovem ent o f  
f l o a t i n g  s c l e r o t i a  and c o n i d i a  fro m  o n e  p l o t  to  a n o t h e r .  P l o t s  w ere  
i n o c u l a t e d  w i th  s c l e r o t i a  o f  _S. o r y z a e  (LR 1 7 7 5 ) 3 days a f t e r  th e  
p e rm a n e n t f l o o d .  The p o p u la t i o n  o f  r i c e  w a te r  w e e v il  (RWW) i n  each  
p l o t  was d e te rm in e d  28 d ay s  a f t e r  t h e  p e rm a n en t f lo o d  to  s e e  i f  th e  
f u n g ic id e s  h a d  an y  e f f e c t  on  RWW. T h is  was done by  t a k in g  c o re  
sa m p le s  o f  s o i l  from  e a c h  p l o t .  The s o i l  an d  p l a n t  r o o t s  w e re  w ashed 
and  s c r e e n e d  f o r  RWW l a r v a e  w h ich  w e re  c o u n te d  a f t e r  f l o a t i n g  them  
on  s a l t  w a te r .  A t m a tu r i t y  e a c h  p l o t  was g ra d e d  f o r  s te m  r o t  s e v e r i t y  
b y  e x am in in g  sa m p le s  o f  t i l l e r s  ( 4 1 ) .  They w ere  h a r v e s te d  by h a n d , 
d r i e d  and  t h r e s h e d .  Y ie ld  a t  12% m o is tu r e  l e v e l  was r e c o r d e d  and 
a n a ly z e d .
RESULTS AND DISCUSSION 
DISTRIBUTION OF STEM ROT AND SHEATH BLIGHT IN LOUISIANA RICE
S u rv ey  f o r  th e  o c c u r r e n c e  a n d  d i s t r i b u t i o n  o f  s te m  an d  s h e a th
d i s e a s e s  o f  r i c e  c a u s e d  by s c l e r o t i a l  f u n g i .  I n  t h e  su rv e y  c o n d u c te d
d u r in g  th e  1974 and 1976 g ro w in g  s e a s o n s  f o r  s te m  and  s h e a th  d i s e a s e s  
o f  r i c e ,  i t  was fo u n d  t h a t  s te m  r o t  c a u s e d  by £ .  o ry z a e  and  S_. o ry z a e  
v a r .  i r r e g u l a r e , and  s h e a th  b l i g h t ,  c a u s e d  by R. s o l a n i , w e re  p r e s e n t  
i n  a l l  th e  p a r i s h e s  s u rv e y e d .  O ut o f  a  t o t a l  o f  86 f i e l d s  e x a m in e d , 
on  th e  a v e r a g e ,  93.3%  and 59.8%  o f  th e  f i e l d s  w e re  fo u n d  I n f e c t e d  
w ith  s te m  r o t  o r  s h e a th  b l i g h t ,  r e s p e c t i v e l y  (T a b le  3 ) .  T h e re  w e re  
v a r i a t i o n s  i n  th e  num ber o f  i n f e c t e d  f i e l d s  w i th  s tem  r o t  a n d /o r  
s h e a th  b l i g h t  i n  d i f f e r e n t  p a r i s h e s  and  i n  d i f f e r e n t  y e a r s .  The 
d i s t r i b u t i o n  and  o c c u r r e n c e  o f  th e  two d i s e a s e s  by p a r i s h  a r e  shown 
i n  T a b le  3 .  A mean o f  22.3% and 6.8% o f  t h e  t i l l e r s  w ere  fo u n d  
i n f e c t e d  w i th  s te m  r o t  o r  s h e a th  b l i g h t  r e s p e c t i v e l y .  The p e r c e n ta g e  
o f  t i l l e r s  i n f e c t e d  w i th  s te m  r o t  i n  1974 was l e s s  th a n  i n  1 9 7 6 .
N ine v a r i e t i e s  w ere  s u rv e y e d  f o r  th e  o c c u r r e n c e  o f  th e s e  two d i s e a s e s  
i n  1974 and  o n ly  t h r e e  i n  1 9 7 6 . I t  w as fou n d  t h a t  L e b o n n e t, N a to ,  
S a tu r n ,  S ta r b o n n e t ,  and  V i s t a  h ad  a  h ig h e r  p e r c e n ta g e  o f  t i l l e r s  
i n f e c t e d  w i th  s te m  r o t  th a n  B lu e b e l l e ,  B ra z o s , L a b e l l e ,  and  N ova-66 ,
On th e  o t h e r  h an d  B l u e b e l l e ,  B ra z o s ,  L a b e l l e ,  and  L eb o n n e t h a d  a  
h ig h e r  p e r c e n ta g e  o f  t i l l e r s  i n f e c t e d  w i th  s h e a th  b l i g h t  th a n  N a to , 
N o v a-6 6 , S a tu r n ,  S ta r b o n n e t ,  an d  V i s t a  (T a b le  4 ) .  T hese  r e s u l t s
T a b le  3 , D i s t r i b u t i o n  o f  th e  s tem  r o t  and s h e a th  b l i g h t  d i s e a s e s  o f  r i c e  i n  th e  so u th w e s te rn  
L o u is ia n a  p a r i s h e s .
Y ear P a r is h
No,, o f  f i e l d s  % 
exam ined Stem  r o t
Mean % o f  t i l l e r s ^ -  
f i e l d s  w ith  , i n f e c t e d  w ith
S h e a th  b l ig h t^ -  Stem r o t  S h ea th  b l i g h t
1974:
A cad ia 13 1 0 0 .0 8 4 .6 1 7 .6 6 .9
C a lc a s ie u 11 1 0 0 .0 9 0 .0 1 0 .8 2 .6
E v a n g e lin e 8 5 0 .0 7 7 .7 1 .2 5 .9
J e f f e r s o n  D avis 18 9 4 .4 9 4 .4 8 .6 1 3 .7
V e rm il l io n 18 8 8 .8 8 8 .8 4 .0 1 5 .0
T o ta l 68 Mean 8 6 .6 Mean 8 7 .1 Mean 8 .4 Mean 8 .8
1976:
A cad ia 5 1 0 0 .0 4 0 .0 4 0 .7 5 .2
E v a n g e lin e 5 1 0 0 .0 4 0 .0 3 6 .2 2 .4
J e f f e r s o n  D avis 2 1 0 0 .0 0 .0 3 3 .8 0 .0
V e rm il l io n 6 1 0 0 .0 5 0 .0 3 3 .8 1 1 .1
T o ta l 18 Mean 1 0 0 .0 Mean 3 2 .5 Mean 3 6 .1 Mean 4 .7
1974 and 1976 T o ta l 86 Mean 9 3 .3 Mean 5 9 .8 Mean 2 2 .3 Mean 6 .8
a /— C a lc u la te d  from  n o . in f e c te d /5 0  t i l l e r s / s a m p l e ,  and th e  n o . o f  s a m p le s / f i e ld  v a r ie d  from
5 -1 4 .
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T ab le  4 . P e rc e n ta g e  o f  t i l l e r s  i n f e c t e d  w ith  s te m  r o t  o r  s h e a th  
b l i g h t  by  v a r i e ty *
Mean % o f  t i l l e r s ^ -
No. o f  f i e l d s i n f e c t e d  w ith
Y ear V a r ie ty exam ined Stem r o t  S h ea th  b l i g h t
1974:
B lu e b e l l 1 5 .7 5 2 .6
B ra z o s 1 0 .8 1 8 .8
L a b e l le 6 5 .3 2 3 .0
L eb o n n e t 2 9 .9 1 8 .0
N ato 15 9 .3 3 .0
N ova-66 2 0 .0 3 .7
S a tu rn 18 1 6 .7 3 .8
S ta rb o n n e t 14 6 .7 9 .8
V is ta 9 8 .9 6 .7
1976:
L a b e l le 5 3 7 .2 2 4 .2
N ato 4 2 9 .8 1 .4
S a tu r n 9 3 8 .9 2 .2
a /— Mean o f  5-14 s a m p l e s / f i e l d .
52
c o in c id e  w i th  th e  r e s i s t a n c e  and  s u s c e p t i b i l i t y  l e v e l s  o f  th e  
v a r i e t i e s  to  th e  two d i s e a s e s  (4 1 ) .
I d e n t i f i c a t i o n  o f  t h e  s c l e r o t i a l  f u n g i  c a u s in g  s te m  and
s h e a th  d i s e a s e s  o f  r i c e  i n  L o u i s i a n a .  S e v e r a l  s c l e r o t i a l  fu n g i
w e re  i s o l a t e d  from  th e  d i s e a s e d  t i s s u e s  o f  r i c e  s tem s and  s h e a th s  
c o l l e c t e d  in  s o u th w e s t  L o u i s i a n a .  F o r  p r o p e r  i d e n t i f i c a t i o n  o f 
t h e s e  fu n g i  by  t h e i r  s c l e r o t i a ,  th e  i n t e r n a l  and  e x t e r n a l  s t r u c t u r e s  
w e re  s t u d i e d .  The a r ra n g e m e n t o f  t i s s u e s  w i t h i n  th e  s c l e r o t i a  was 
exam ined by l i g h t  m ic ro s c o p e  and  th e  s u r f a c e  s t r u c t u r e s  w as exam ined 
by  s c a n n in g  e l e c t r o n  m ic ro s c o p e .  A key  to  t h e  i d e n t i f i c a t i o n  o f  
t h e  s c l e r o t i a l  fu n g i  c a u s in g  s tem  and s h e a th  d i s e a s e s ,  by  t h e i r  
s c l e r o t i a l  c h a r a c t e r i s t i c s  i s  p r e s e n te d  b e lo w :
1 .  S c l e r o t i a  ro u n d  to  o v a l  w i th o u t  a  f l a t  b o tto m :
A. S c l e r o t i a  s m a ll  (120  x  300 p ) , i r r e g u l a r ,  d a rk  
b ro w n , t i s s u e s  c o n s i s t  o f  a  m ass o f  p se u d o ­
p aren ch y m a c e l l s  w i th  no  d e f i n i t e  r i n d . ------------
------------------ j j .  o ry z a e  v a r ,  i r r e g u l a r e .
B. S c l e r o t i a  r e g u la r  w i th  sm ooth  s u r f a c e ,  d a rk  
brow n to  b la c k  and  h a v in g  a  d e f i n i t e  r i n d :
i ,  S c l e r o t i a  l a r g e  (800 -2000  p )  ,  sm oo th  
s u r f a c e  and w h i te  tu r n i n g  t a n  o r  l i g h t
b row n----------------- S_. r o l f s i i .
i i .  S c l e r o t i a  s m a l l e r  (3 0 0 -6 5 0  p ) , d a rk  
b ro w n , w ith  a  s l i g h t l y  wavy s u r f a c e ,  
t i s s u e s  c o n s i s t  o f  a  m ass o f  l o o s e l y  i n t e r ­
tw in e d  hyphae------------------_S. h y d ro p h y lu m .
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i i i .  S c l e r o t i a  s m a l l e r  (2 0 0 -3 5 0  y ) , b la c k  
w i th  sm ooth  s u r f a c e  and  t i s s u e s  con­
s i s t i n g  o f  a  m ass p seudop aren ch y m a c e l l s  
 jS. o r y z a e .
2 ,  S c l e r o t i a  o v a l  to  i r r e g u l a r  w i th  a  f l a t  b o tto m :
A. S c l e r o t i a  b ro w n is h , l a r g e  (2 000 -5000  y ) , o v a l  w i th  
a n  u n ev en  s u r f a c e ,  h a v e  no r i n d  and  t i s s u e s  a  
m ass o f  com pact l a r g e  pseudoparenchym a c e l l s  
------------------R. s o l a n i .
B. S c l e r o t i a  p i n k i s h ,  s m a l le r  (3 0 0 -1 5 0 0  y ) , o r  
c lum ped  i n  m ass , s u r f a c e  u n ev en  w i th  no r i n d  
an d  t i s s u e s  c o n s i s t i n g  o f  c o n t a c t  p seu d o ­
p arenchym a c e l l s —--------------- R. o r y z a e .
The s c l e r o t i a  c o u ld  e a s i l y  be i d e n t i f i e d  b y  t h e i r  i n t e r n a l  
and  e x t e r n a l  m orp h o lo g y  ( F ig .  2 ) .  A l l  o f  th e s e  f u n g i  w ere  p a th o g e n ic  
to  r i c e  i n  g re e n h o u s e  t e s t s .  The S c le ro t iu m  s p p .  p e n e t r a t e  i n t o  
and d eca y  th e  s te m , w h e re a s ,  th e  R h iz o c to n ia  s p p . p r im a r i l y  a t t a c k  
th e  l e a f  and  s h e a th .
S c a n n in g  e l e c t r o n  m ic ro s c o p e  s tu d y  o f  i n f e c t i o n  by  c o n i d i a . -----
S c a n n in g  e l e c t r o n  m ic ro s c o p e  s t u d i e s  o f  new ly  fo rm ed  l e s i o n s  o n  
s h e a th s  an d  s tem s  show ed t h a t  c o n id ia  from  s c l e r o t i a  do c a u se  
s e c o n d a ry  i n f e c t i o n  ( F ig .  3 & 4 ) .  I t  h a s  b e e n  r e p o r t e d  t h a t  c o n i d i a  
c a n  i n f e c t  r i c e  and  c a u s e  s te m  r o t  an d  h e n c e  i t  h a s  b e e n  s p e c u l a t e d  
t h a t  c o n i d ia  may c a u s e  s e c o n d a ry  I n f e c t i o n s .  N e v e r th e le s s ,  t h i s  i s  
th e  f i r s t  r e p o r t  o f  S^ . o ry z a e  and o ry z a e  v a r .  i r r e g u l a r e  c o n i d i a  
i n f e c t i n g  r i c e  p l a n t s  u n d e r  f i e l d  c o n d i t i o n s .  I t  w as c o n firm e d  i n
54
F i g .  2 . S u r fa c e  s t r u c t u r e  o f  v a r io u s  s c l e r o t i a l  f u n g i  i s o l a t e d  
from  d i s e a s e d  stem s a n d  s h e a th s  o f  r i c e  (SEM P i c t u r e ) .
(A) Et. o r y z a e  (B) JR. s o l a n i
(C) S.. o r y z a e  (D) .S. o ry z a e  v a r .  i r r e g u l a r e
(E) S . r o l f s i i (F ) S^ . h y d ro p h y llu m
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F ig .  3 .  Numerous c o n id ia  a t t a c h e d  to  th e  o u t e r  s h e a th  o f  r i c e .
(A) s c a r  l e f t  by  s c l e r o t i a  t h a t  a t t a c h e d  to  th e  s h e a th .
(B) p e n e t r a t i o n  o f  s h e a th  by germ  tu b e  from  c o n id iu m  
(SEM p i c t u r e  200 X ) .
F ig .  A. P e n e t r a t i o n  o f  a  r i c e  s h e a th  by  a  s h o r t  germ  tu b e  from  a  
JL* o ry z a e  co n id iu m . (SEM p i c t u r e  6000 X) .
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th e s e  s t u d i e s  t h a t  th e  i n c r e a s e  o f  s te m  r o t  i n f e c t i o n  d u r in g  th e  l a t e r  
p a r t  o f  th e  s e a s o n  was d ue  to  s e c o n d a ry  s p re a d  by c o n id ia  a s  new 
s c l e r o t i a  w ere  n o t  r e l e a s e d  u n t i l  d i s e a s e d  t i s s u e s  d i s i n t e g r a t e .  
R e c e n tly  S u z u k i and Y am aguchi (1 0 6 ) from  J a p a n  an d  Sharm a e t  a l  (100) 
fro m  I n d i a  r e p o r te d  t h a t  f l o a t i n g  s c l e r o t i a  and  c o n i d ia  c a n  a l s o  
i n f e c t  e a r s  o r  p a n i c l e s  an d  c a u s e  p a n i c l e  r o t .
COMPARATIVE STUDY OF THE FUNGI CAUSING STEM ROT OF RICE
D i s t r i b u t i o n  o f  s c l e r o t i a  o f  S . o ry z a e  an d  S . o ry z a e  v a r .
i r r e g u l a r e  i n  f i e l d  s o i l s  o f  L o u i s i a n a .  S c l e r o t i a  o f  S^ . o ry z a e  and
S . o ry z a e  v a r .  i r r e g u l a r e  w e re  fo u n d  i n  t h e  s o i l s  o f  a l l  th e  r i c e  
f i e l d s  sam p led  i n  e a c h  o f  t h e  p a r i s h e s  s u rv e y e d . H ow ever, t h e r e  was 
c o n s id e r a b le  v a r i a t i o n  i n  t h e  t o t a l  num ber o f  s c l e r o t i a  (TS) and  
t o t a l  num ber o f  v i a b l e  s c l e r o t i a  (TVS) p e r  gram  o f  s o i l  among and 
w i t h i n  p a r i s h e s  and  i n  d i f f e r e n t  y e a r s  (T a b le  5 ) .  The mean num ber 
o f  s c l e r o t i a / g  o f  s o i l  i n  a l l  f i e l d s  sam p led  i n  1974 and  1976 was 
7 .8 ,  Of th e  7 .8  s c l e r o t i a / g  s o i l ,  2 .2  s c l e r o t i a  w e re  o f  th e  S^ . o ry z a e  
ty p e  and  5 .6  s c l e r o t i a  w e re  o f  th e  S^ . o ry z a e  v a r .  i r r e g u l a r e  ty p e .
The m ean num ber o f  v i a b l e  s c l e r o t i a  from  a l l  f i e l d s  sam p led  w as 1 . 2 / g  
s o i l .  O f th e s e  s c l e r o t i a  0 .3 6  w e re  o f  th e  S^ . o ry z a e  and  0 .8 3  w ere  
o f  th e  S.. o ry z a e  v a r .  i r r e g u l a r e  ty p e .  On th e  a v e ra g e  th e  TS and  
TVS o f  S^ . o ry z a e  v a r .  i r r e g u l a r e  w e re  h ig h e r  th a n  th o s e  o f  S , o ry z a e  
i n  a l l  p a r i s h e s  and  i n  b o th  y e a r s  (T a b le  5 ) .  H ow ever, th e  v i a b i l i t y  
o f  th e  l a t e r  was h ig h e r  th a n  th o s e  o f  th e  fo rm e r .  A g a in , th e  
v i a b i l i t y  o f  s c l e r o t i a  o f  b o th  ty p e s  was fo u n d  to  b e  h ig h e r  i f  th e
T ab le  5 . D i s t r i b u t io n  o f  s c l e r o t i a  o f  S c le ro t iu m  o ry z a e  (S_.o.) and £ .  o ry z a e  v a r .  i r r e g u l a r e  (S_.o_.i_.) 
i n  r i c e  f i e l d  s o i l s  o f  so u th w e s te rn  L o u is ia n a .
Y ear P a r is h
g /
T o ta l  s c l e r o t i a / g  s o i l — T o ta l  v i a b l e b /s c l e r o t i a / g  s o i l —
S . o . i  * S .o . S . o . i .
1974:
A cad ia 2 .5 5 .5 0 .5 1 .6
C a lc a s ie u 4 .6 6 .2 1 .0 1 .2
J e f f e r s o n  D avis 4 .3 8 .3 0 .6 1 .1
V e rm il l io n 2 .1 4 .2 0 .3 0 .6
Mean 3 .4 6 .1 0 .6 1 .1
1976:
A cad ia 1 .3 6 .2 0 .2 0 .9
E v a n g e lin e 0 .9 4 .2 0 .1 0 .5
J e f f e r s o n  D avis 0 .8 5 .8 0 .1 0 .4
V e rm illio n 1 .4 4 .0 0 .2 0 .4
Mean 1 .1 5 .0 0 .1 0 .5
1974 and 1976 Mean 2 .2 5 .6 0 .4 0 .8
g /
— Mean o f  5-14 s a m p le s / f ie ld  each  o f  2 -6  f i e l d s / p a r i s h .
—^ C a lc u la te d  from  n o . g e rm in a te d /5 0  s c l e r o t i a  on w a te r  a g a r  p l a t e s .
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p r e v io u s  c ro p  w as r i c e  th a n  w h e re  i t  w as s o y b e a n  o r  p a s t u r e  (T a b le  6 ) .  
T h is  s u g g e s t s  t h a t  r o t a t i o n  o f  r i c e  f i e l d s  w i th  s o y b e a n  o r  p a s t u r e  
s h o u ld  r e d u c e  th e  in c id e n c e  o f  s te m  r o t  s i g n i f i c a n t l y .
F ig u r e  5 show s th e  p r o f i l e  d i s t r i b u t i o n  o f  s c l e r o t i a  o f  
S.* o r y z a e  and  S .^ o ry z a e  v a r .  i r r e g u l a r e  i n  f i e l d  s o i l s  a n d  t h e i r  
v i a b i l i t y  a t  e a c h  sa m p lin g  d e p t h .  M ost o f  th e  s c l e r o t i a  w e re  p r e s e n t  
i n  t h e  to p  1 -3  in c h e s  o f  s o i l  an d  th e s e  s c l e r o t i a  w e re  t h e  m o s t 
v i a b l e .  The n u afce r and  v i a b i l i t y  d e c r e a s e d  w i th  i n c r e a s i n g  s o i l  
d e p th .  T h is  d e c r e a s e  was g r e a t e r  f o r  S^ , o ry z a e  v a r .  i r r e g u l a r e  th a n  
f o r  S.. o r y z a e . T h is  may b e  d u e  t o  th e  s u r f a c e  s t r u c t u r e  o f  th e
o ry z a e  v a r .  i r r e g u l a r e  s c l e r o t i a  w h ich  i s  v e ry  i r r e g u l a r ,  h a v in g  
no  d e f i n i t e  r i n d ,  and  as a  c o n s e q u e n c e  e x p o s e s  m ore s u r f a c e  a r e a  
f o r  m i c r o b ia l  a c t i v i t y  th a n  s c l e r o t i a  o f  S . o r y z a e . Few v i a b l e  
s c l e r o t i a  w e re  fo u n d  a t  a  d e p t h  o f  12 i n c h e s .  T h is  s u g g e s t s  t h a t  
deep  p lo u g h in g  and  tu r n i n g  t h e  to p  s o i l  u n d e r  w i l l  r e d u c e  t h e  
num ber o f  v i a b l e  s c l e r o t i a  a v a i l a b l e  f o r  t h e  s u b s e q u e n t  y e a r  and 
h e l p  d e c r e a s e  t h e  i n c id e n c e  o f  s te m  r o t .
T h e re  w as a  h ig h  c o r r e l a t i o n  b e tw e e n  th e  TV S/g s o i l  o f  th e  
c o m p o s i te  s a m p le  and  th o s e  o f  t h e  i n d i v i d u a l  o r  th e  m ean o f  3 -1 0  
s a m p l e s  i n  a  f i e l d .  I t  r a n g e d  from  0 .6 7  f o r  1 sa m p le  t o  0 .9 6  f o r  
th e  mean o f  3—7 s a m p le s .  T h is  i n d i c a t e d  t h a t  t h e  s c l e r o t i a  w ere 
u n ifo rm ly  d i s t r i b u t e d  o v e r  t h e  e n t i r e  f i e l d  and  t h a t  f i v e  su c h  
sa m p le s  p e r  f i e l d  w ould  b e  en o u g h  to  p r e d i c t  d i s e a s e  s e v e r i t y  b a s e d  
o n  f u n c t i o n a l  in o c u lu m  a t  p l a n t i n g .
T a b le  6. E f f e c t  o f  p re v io u s  c ro p  on s c l e r o t i a  num bers and v i a b i l i t y  o f s c l e r o t i a  o f  S c le ro t iu m  o ry z a e  
(S . )  and S . o ry z a e  v a r . i r r e g u l a r e  (S . £ . jL. )  .
P re v io u s  No. o f  f i e l d s  T o ta l  s c l e r o t i a / g  s o i l —^  T o ta l  v i a b l e  s c l e r o t i a / g  s o i l —^  % g e rm in a tio n ^
Y ear c ro p  exam ined S_._o. J3.j3.jL. S_.o_. iL\°vL* s *£* S . o . i .
1974:
R ic e 7 4 .9 7 .5 1 .2 1 .7 24 .4 2 2 .1
Soybean 7 2 .5 5 .4 0 .2 0 .97 9 .5 17 .9
P a s tu r e 5 2 .6 5 .0 0 .2 0 .4 7 8 .5 9 .4
1976:
R ic e 8 0 .8 5 .9 0 .1 0 .8 2 1 8 .5 1 1 .8
Soybean 5 1 .1 4 .4 0 .1 0 .2 9 9 .4 6 .6
P a s tu r e 5 1 .7 3 .6 0 .1 0 .3 2 10 .6 8 .4
a /— Mean o f  5 -14  s u b s a m p le s / f ie ld .
“ ^ C a lc u la te d  from  n o . g e rm in a te d /5 0  s c l e r o t i a  on w a te r  a g a r  p l a t e s .
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F ig .  5 . D i s t r i b u t i o n  o f  t o t a l  s c l e r o t i a  ( T S ) /g  s o i l ,  p e r c e n t  
g e rm in a t io n  o f  s c l e r o t i a ,  and  t o t a l  v i a b l e  s c l e r o t i a  
(T V S )/g  s o i l  o f  _S. o ry z a e  and _S. o ry z a e  v a r .  i r r e g u l a r e  
i n  r i c e  f i e l d  s o i l s  o f  L o u i s i a n a ,  1976 .
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D e te r m in a t io n  o f  m a tin g  ty p e s  o f  L o u i s i a n a  I s o l a t e s  o f  
S . o ry z a e  and  a n  a t te m p t  to  p ro d u c e  th e  p e r f e c t  s ta g e  o f  S . o ry z a e
v a r .  i r r e g u l a r e .  S e v e ra l  i s o l a t e s  o f  o r y z a e  (T a b le  7 ) c o l l e c t e d
from  d i f f e r e n t  l o c a t i o n s  i n  t h e  L o u is ia n a  r i c e  a r e a ,  w e re  m a ted  i n  
a l l  p o s s i b l e  c o m b in a t io n s .  F e r t i l e  p e r i t h e c i a  w ere  p ro d u c e d  i n  
10 -12  days i f  th e y  w ere  o f  o p p o s i t e  m a tin g  ty p e s  (F ig .  6 ) .  O nly 
two m a tin g  t y p e s ,  ty p e  A and  a ,  w e re  found  f o r  _S, o r y z a e . They w ere  
th e  same a s  t h e  ty p e  A and  a  fo u n d  i n  C a l i f o r n i a  (6 0 ) .  The p e r f e c t  
s ta g e  o f  jS, o r y z a e  v a r ,  i r r e g u l a r e  c o u ld  n o t  b e  p ro d u c e d . S_. o ry z a e  
and _S. o ry z a e  v a r .  i r r e g u l a r e  d id  n o t  m a te . T h is  s u g g e s ts  t h a t  th e  
two fu n g i  a r e  d i s t i n c t  s p e c i e s ,  h o w ev e r, t h i s  n e e d s  m ore s tu d y  fo r  
c o n f i r m a t io n .
D e te r m in a t io n  o f  v a r i a t i o n  i n  v i r u l e n c e  amnng an d  w i t h i n  
i s o l a t e s  o f  S . o ry z a e  and  S . o ry z a e  v a r .  i r r e g u l a r e  u s in g  a  s e e d l in g
in o c u l a t i o n  t e s t .  I n f o r m a t io n  c o n c e rn in g  v a r i a t i o n  i n  v i r u l e n c e
among and w i t h i n  i s o l a t e s  o f  S^ . o ry z a e  and  S_. o ry z a e  v a r .  i r r e g u l a r e  
h a s  b een  in a d e q u a te .  C o r b e t ta  (1 9 ) d i f f e r e n t i a t e d  i s o l a t e s  on  th e  
b a s i s  o f  c u l t u r a l  and  m o rp h o lo g ic a l  c h a r a c t e r s .  R e c e n tly  F e r r i e r a  
and W eb s te r  ( 2 9 ,  3 0 ) ,  i n  C a l i f o r n i a ,  s t u d i e d  d i f f e r e n c e s  i n  v i r u l e n c e  
i n  i s o l a t e s  o f  J3. o ry z a e  by u s in g  a  s e e d l i n g  in o c u l a t i o n  t e s t .  They 
o b s e rv e d  i s o l a t e s  to  v a ry  i n  v i r u l e n c e .  S uch  a  s tu d y  h a d  n o t  been  
co n d u c te d  i n  L o u i s i a n a .  A c c o rd in g ly  a  s e e d l i n g  i n o c u l a t i o n  t e s t  was 
c o n d u c te d  i n  t h e  g re e n h o u se  o n  two v a r i e t i e s ,  Nato and  S a tu r n .  The 
LR 1 / 2 ,  th e  a b i l i t y  o f  th e  i s o l a t e s  to  i n i t i a t e  l e s i o n s  o n  h a l f  o f  
th e  10 i n o c u l a t e d  s e e d l i n g s ,  and  th e  KR 1 / 2 ,  th e  tim e  r e q u i r e d  f o r
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T a b le  7 . V ir u le n c e  o f  i s o l a t e s  o f  S^ . o ry z a e  and  o ry z a e  v a r .
i r r e g u l a r e  a s  d e te rm in e d  b y  s e e d l i n g  i n o c u l a t i o n  an d  g row th  
r a t e  s tu d y .
I s o l a t e Type o f  . 
i s o l a t e —
G rowth r a t e r ^ LR 1 /2 KR 1 /2
Number mm/day N ato S a tu r n N ato S a tu r n
LR 1075 A 2 0 .0 2 .3 2 .5 5 .3 4 .7
LR 3375 A 2 4 .5 3 .0 5 .0 8 .0 9 .3
LR 5075 A 2 7 .7 2 .7 3 .7 7 .0 6 .3
LR10375 A 2 2 .1 5 .7 5 .3 1 2 .0 1 0 .3
LR10475 A 2 5 .9 3 .3 2 .3 6 .3 4 .3
LR21675 A 2 2 .5 3 .3 2 .7 5 .7 5 .7
LR21775 A 2 5 .2 2 .3 2 .3 6 .0 5 .7
LR21875 A 2 1 .8 4 .0 2 .0 7 .3 4 .3
LR22175 A 2 1 .9 4 .3 3 .7 8 .7 7 .7
LR 7172 a 2 1 .9 4 .3 3 .3 8 .3 6 .3
LR 1775 a 2 4 .2 3 .3 3 .7 7 .7 7 .7
LR 2875 a 2 3 .7 2 .3 3 .3 5 .3 4 .7
LR 2975 a 2 1 .4 3 .3 2 .3 6 .3 4 .3
LR 3575 a 1 8 .3 3 .3 4 .7 7 .7 1 0 .0
LR 3975 a 2 0 .9 3 .3 2 .3 7 .0 4 .7
LR 4475 a 2 2 .4 3 .7 3 .7 6 .3 7 .7
LR 4575 a 2 2 .6 3 .3 3 .7 6 .3 7 .3
LR 4675 a 1 9 .6 3 .3 3 .3 6 .3 6 .0
LR 5375 a 1 7 .8 4 .0 2 .7 9 .0 6 .3
LR10175 a 2 1 .9 3 .3 3 .7 6 .3 5 .7
LR10275 a 2 2 .6 5 .3 5 .7 1 3 .7 1 0 .7
LR10575 a 2 1 .7 2 .7 2 .7 6 .3 6 .7
LR 575 I 1 4 .5 5 .0 4 .7 1 4 .0 1 2 .7
LR 1475 I 1 7 .8 3 .7 3 .7 1 3 .0 1 1 .0
LR 1675 I 2 3 .7 4 .0 4 .3 1 3 .0 1 4 .0
LR 1875 I 1 7 .2 4 .0 3 .3 1 3 .0 8 .7
LR 2075 I 1 5 .9 5 .7 4 .0 1 3 .3 1 2 .0
LR 3875 I 1 7 .9 5 .0 3 .3 1 4 .0 7 .7
LR11575 I 1 6 .7 3 .7 3 .7 1 1 .3 1 1 .3
LR20575 I 1 5 .3 4 .0 4 .3 1 2 .0 1 2 .3
LR21075 I 1 7 .4 4 .3 4 .7 1 0 .3 1 3 .7
LR22075 I 1 2 .2 5 .7 5 .7 1 3 .3 1 5 .0
LR22375 I 1 7 .1 4 .3 4 .7 1 3 .3 1 3 .0
a /.§.• Q'cyzae m a tin g  ty p e  "A ", a  = ;S. o ry z a e  m a tin g  ty p e  ’’a "  and  
I  = S.. o ry z a e  v a r .  i r r e g u l a r e .
—^ D e te rm in ed  fro m  d a i l y  g row th  d a t a  on  co rn m e a l a g a r .  
A ll  f i g u r e s  a r e  mean o f  t h r e e  r e p l i c a t i o n s  i n  d a y s .
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F ig .  6 . F e r t i l e  p e r i t h e c i a  p ro d u c e d  by  c r o s s in g  A and a  m a tin g  
ty p e s  o f  _S. o r y z a e . Shows t h e  b ro k e n  p e r i t h e c i a  and 
num erous a s c i  t y p i c a l  f o r  M ag n ap o rth e  s a l v i n i i  ( C a t t . )  
K rau se  an d  W e b s te r .
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th e  i s o l a t e  to  k i l l  h a l f  o f  10 in o c u la te d  s e e d l i n g s ;  m e asu re d  in  
d a y s ,  o f  t h e  i s o l a t e s  w ere  r e c o r d e d  (T a b le  7 ) .  C a l c u la t io n  o f  th e  
a n a l y s i s  o f  v a r ia n c e  (T a b le  8 ) showed t h a t  d i f f e r e n c e s  i n  v i r u l e n c e  
(LR 1 /2  an d  KR 1 /2 )  w ere  s i g n i f i c a n t  among t h e  i s o l a t e s  t e s t e d .
The two v a r i e t i e s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  i n  LR 1 /2 ,  b u t  th e y  
d id  d i f f e r  s i g n i f i c a n t l y  i n  KR 1 / 2 ,  s u g g e s t in g  d i f f e r e n c e s  i n  t h e i r  
r e s i s t a n c e  l e v e l s .  I t  was n o te d  t h a t  f o r  b o th  LR 1 /2  and  KR 1 /2  
th e r e  w as a  s i g n i f i c a n t  v a r i e t y  X i s o l a t e  i n t e r a c t i o n .  T h is  s u g g e s ts  
t h a t  a l l  th e  i s o l a t e s  d id  n o t  r e a c t  i n  th e  sam e m anner to  th e  two 
v a r i e t i e s .  T h is  i n d i c a t e s  th e  p r e s e n c e  o f  d i f f e r e n t  s t r a i n s  o r  r a c e s  
o f  th e  p a th o g e n .  T h e re  i s  no p u b li s h e d  r e p o r t  so  f a r  o f  th e  e x i s t e n c e  
o f  s t r a i n s  o r  r a c e s  o f  th e  s te m  r o t  f u n g i .  F e r r i e r a  and  W e b s te r  
(2 7 , 29) c ro s s e d  h ig h ly  v i r u l e n t  and a v i r u l e n t  i s o l a t e s  an d  o b s e rv e d  
v i r u l e n c e  to  b e  q u a n t i t a t i v e l y  i n h e r i t e d  o f t e n  w i th  t r a n s g r e s s i v e  
s e g r e g a t i o n ,  h o w e v e r, i n  n a t u r e ,  th e y  e x p l a in  v i r u l e n c e  to  b e  
i n t e r m e d i a t e  i n  l e v e l  and  t h e r e  i s  l e s s  c h a n c e  o f  h ig h ly  v i r u l e n t  
i s o l a t e  to  p re d o m in a te .  They h a v e  n o t  r e p o r t e d  on  any s t r a i n  o r  
r a c e s  o f  j i .  o ry z a e  i n  C a l i f o r n i a .  J a in  (5 1 )  i n  I n d ia  o b ta in e d  w ide 
v a r i a t i o n  i n  v i r u l e n c e  o f  i s o l a t e s  o b ta in e d  from  d i f f e r e n t  a r e a s  by 
I n o c u la t i o n  o f  s tem  p i e c e s .
D e te rm in a t io n  o f  v a r i a t i o n  among an d  w i t h i n  i s o l a t e s  o f
S . o ry z a e  and  S . o ry z a e  v a r .  i r r e g u l a r e  b y  g ro w th  r a t e  s t u d i e s . -----
Growth r a t e s  o f  th e  same i s o l a t e s  u sed  i n  t h e  s e e d l i n g  i n o c u l a t i o n  
t e s t  w e re  s tu d ie d  to  se e  i f  v a r i a t i o n  e x i s t e d  and  i f  t h i s  v a r i a t i o n  
c o r r e l a t e s  w ith  v a r i a t i o n  i n  v i r u l e n c e  (LR 1 /2  and  KR 1 / 2 ) .  The b
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T a b le  8 . A n a ly s is  o f  v a r i a n c e  t a b l e  f o r  v i r u l e n c e  o f  I s o l a t e s
o f  S . o ry z a e  and  S .^ o ry z a e  v a r ,  i r r e g u l a r e  a s  d e te rm in e d  
by th e  s e e d l in g  i n o c u l a t i o n  t e s t .
S o u rc e d f Sum o f  S q u a re s Mean S q u a re s F -v a lu e —
F o r LR 1 /2 :
T o ta l 197 2 1 6 .8 2
V a r ie ty 1 1 .1 4 1 .1 4 3 .8 1
I s o l a t e 32 1 4 2 .6 5 4 .4 6 14 .96**
V a r. x  I s o l . 32 3 3 .7 0 1 .0 5 3 .53**
E r r o r 132 3 9 .3 3 0 .3 0
C. V. (%) = 1 4 .6
F o r KR 1 /2 :
T o ta l 197 2 0 6 7 .4 5
V a r ie ty 1 2 9 .1 7 29 .17 50 .23**
I s o l a t e 32 1 7 8 6 .4 5 5 5 .8 2 96 .12**
V a r . x  I s o l . 32 1 7 5 .1 6 5 .4 7 9 .4 2 * *
E r r o r 132 7 6 .6 7 0 .5 8
C. V. (%) = 8 .6
e l/— A s t e r i s k  ** i n d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .0 1 .
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v a l u e  f o r  e a c h  I s o l a t e  d e te rm in e d  from  r e g r e s s i o n  a n a l y s i s  o f  th e  
d a i l y  g row th  d a t a  w as c o n s id e r e d  a s  th e  r a t e  o f  g row th  o f  th e  
i s o l a t e  p e r  d a y . The c o r r e l a t i o n  c o e f f i c i e n t s  b e tw een  t h e  b 
v a lu e s  an d  th e  LR 1 /2  o r  KR 1 /2  o f  th e  I s o l a t e s  o n  two v a r i e t i e s  
N ato  and  S a tu r n  w e re  c a l c u l a t e d .  A s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  
b e tw e e n  th e  b v a l u e  and  th e  o t h e r  two p a r a m e te r s  was o b ta in e d  
(T a b le  9) when a l l  o f  th e  i s o l a t e s  w ere  c o n s id e r e d  to g e th e r  (su m ).
The f a s t e r  g ro w in g  i s o l a t e s  e v i d e n t l y  r e q u i r e d  l e s s  tim e  to  i n i t i a t e  
l e s i o n s  o r  k i l l  s e e d l i n g s .  H ow ever, when o n ly  d a t a  f o r  S^ . o r y z a e  
m a tin g  ty p e  A o r  a  o r  £>. o r y z a e  v a r ,  i r r e g u l a r e  was c o r r e l a t e d ,  
t h e r e  w as n o t  a  s i g n i f i c a n t  c o r r e l a t i o n  b e tw e e n  b and  LR 1 / 2  o r  
KR 1 / 2 ,  N e v e r th e le s s ,  t h e r e  w as a  h ig h ly  s i g n i f i c a n t  c o r r e l a t i o n  
b e tw e e n  LR 1 /2  and  KR 1 /2 .  T h is  i n d i c a t e d  t h a t  v i r u l e n t  an d  
a v i r u l e n t  o r  l e s s  v i r u l e n t  i s o l a t e s  c o u ld  b e  s e p a r a t e d  u s in g  grow th  
r a t e  a s  th e  c r i t e r i o n .  F e r r i e r a  and  W eb ste r (2 8 )  d id  n o t  f i n d  grow th  
r a t e  to  c o r r e l a t e  w i th  v i r u l e n c e  i n  i s o l a t e s  o f  S^ . o ry z a e  m a tin g  
ty p e  A. They c o n c lu d e d  t h a t  g ro w th  r a t e ,  v i r u l e n c e ,  and  m a t in g  ty p e  
w e re  i n h e r i t e d  in d e p e n d e n t ly  o f  eac h  o t h e r .
I n - v iv o  s tu d y  o f  th e  r e l a t i v e  v i r u l e n c e  o f  S . o r y z a e  and
S . o ry z a e  v a r .  i r r e g u l a r e .  The r e l a t i v e  v i r u l e n c e  o f  S^ . o r y z a e
a n d  S^ . o ry z a e  v a r .  i r r e g u l a r e  w as d e te rm in e d  i n  f i e l d  e x p e r im e n ts  
u s in g  th e  t h r e e  r i c e  v a r i e t i e s  L a b e l l e ,  N a to , and  S a tu r n .  The 
c o r r e l a t i o n  c o e f f i c i e n t s  ( r )  b e tw e e n  TVS/g s o i l  o f  e i t h e r  fu n g u s  and 
t h e  p e r c e n t  i n f e c t i o n  ( P I ) , d i s e a s e  in d e x  ( D I ) ,  o r  y i e l d  l o s s e s  (YL) 
show  t h a t  t h e  r  v a lu e s  w e re  h i g h e r  f o r  j>. o r y z a e  th a n  f o r  S_. o ry z a e
T ab le  9 . C o r r e la t io n  c o e f f i c i e n t  be tw een  grow th  r a t e  (b ) and LR 1 /2  o r  KR 1 /2  and betw een  
LR 1 /2  and KR 1 /2  o f  i s o l a t e s  o f  _S. o ry z a e  and S^ . o ry z a e  v a r .  i r r e g u l a r e .
C o r r e la t io n c o e f f i c i e n t s , a /r —
b and LR 1 /2 b and KR 1 /2 LR 1 /2  and KR 1 /2
Type o f  I s o l a t e N ato S a tu rn N ato S a tu rn N ato S a tu rn
S. o ry z a e  
m a tin g  ty p e  "A" - 0 .0 6 -0 .0 0 - 0 .0 2 -0 .1 2 0 .9 0 * * 0 .9 6 * *
S . o ry z a e  
m a tin g  ty p e  "a " - 0 .1 1 -0 .1 5 - 0 .0 8 -0 .0 4 0 .89** 0 .8 9 * *
S . o ry z a e  v a r .  
i r r e g u l a r e - 0 .5 2 -0 .3 9 - 0 .0 9 - 0 .1 2 0 .48 0 .89**
Sum
(Type 'A ' +  ' a '  +  ’ I ' ) -0 .5 1 * * - 0 .3 4 -0 .6 2 * * -0 .6 1 * * 0 .8 1 * * 0 ,83**
a /
— A s te r i s k  ** in d i c a te s  th e  r  s i g n i f i c a n t  a t  P = 0 .0 1 .
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v a r .  I r r e g u l a r e  (T a b le  1 0 ) .  T h is  i n d i c a t e s  th e  fo rm e r  to  b e  m ore 
v i r u l e n t  th a n  th e  l a t t e r .  T h is  r e s u l t  was s u b s t a n t i a t e d  by th e  
y i e l d  l o s s  e x p e r im e n t c o n d u c te d  a t  t h e  R ic e  E x p e rim e n t S t a t i o n ,  
C ro w ley , LA u s in g  th e  d i f f e r e n t  s c l e r o t i a l  f u n g i .  I t  w as fo u n d  t h a t  
J3. o ry z a e  c a u s e d  s i g n i f i c a n t  y i e l d  l o s s e s  b u t  S t o r y z a e  v a r .  
i r r e g u l a r e  d id  n o t  (T a b le  3 8 ) .  C r a l le y  (20 ) a l s o  o b ta in e d  s i m i l a r  
r e s u l t s  and  c o n c lu d e d  t h a t  t h e  s e v e r i t y  o f  th e  d i s e a s e  c a u se d  by 
js . o r y z a e  v a r .  i r r e g u l a r e  w as n o t  a s  g r e a t  a s  t h a t  c a u s e d  by  
S . o r y z a e .
G reen h o u se  s tu d y  o f  th e  r e l a t i v e  v i r u l e n c e  o f  S . o ry z a e
and  S . o ry z a e  v a r .  i r r e g u l a r e .  The e f f e c t  o f  i n o c u l a t i o n  w ith
s c l e r o t i a  o f  d i f f e r e n t  i s o l a t e s  o f  j>. o ry z a e  and  S_. o ry z a e  v a r .  
i r r e g u l a r e , i n  d i f f e r e n t  p r o p o r t i o n s  (T a b le  1 1 ) ,  o n  s e e d l in g s  o f  
f o u r  v a r i e t i e s  o f  r i c e  show ed t h a t  t h e r e  w ere  s i g n i f i c a n t  d i f f e r e n c e s  
b e tw e e n  t r e a tm e n t s  and b e tw e e n  v a r i e t y  f o r  LR 1 /2  an d  KR 1 /2  
(T a b le  1 2 ) .  H ow ever, t h e r e  w as n o t  a  s i g n i f i c a n t  v a r i e t y  X t r e a tm e n t  
i n t e r a c t i o n .  T ukeys t e s t  w as u se d  to  com pare th e  t r e a t m e n t s .  T h is  
c o m p a r iso n  r e v e a le d  t h a t  th e  KR 1 /2  o f  t h e  t r e a tm e n t  u s in g  o n ly  
_S. o ry z a e  s c l e r o t i a  was s i g n i f i c a n t l y  d i f f e r e n t  fro m  t h e  t r e a tm e n t  
u s in g  o n ly  J3. o ry z a e  v a r . i r r e g u l a r e  ( F ig .  7 ) .  The LR 1 /2  o f  th e s e  
two t r e a tm e n ts  w e re  a l s o  d i f f e r e n t  e x c e p t  f o r  t h e  t e s t  on  S a tu r n  
r i c e .  The t im e  r e q u i r e d  to  i n i t i a t e  l e s i o n s  o r  k i l l  s e e d l i n g s  was 
l e s s  when th e  c o m b in a tio n  c o n ta in e d  m ore s c l e r o t i a  o f  _S. o ry z a e  th a n  
il* o ty z a e  v a r .  i r r e g u l a r e  (T a b le  1 1 ) .  T h is  s u g g e s t s  t h a t  S^ . o ry z a e  
was m ore v i r u l e n t  th a n  _S, o ry z a e  v a r .  i r r e g u l a r e  and  c o n f irm s  th e
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F ig .  7 .  I n f e c t i o n  o f  s e e d l i n g s  o f  S a tu r n  r i c e  b y  S^ . o ry z a e  (m id d le )  
and  o ry z a e  v a r .  i r r e g u l a r e  ( r i g h t )  6 d ay s  a f t e r  
i n o c u l a t i o n ,  com pared  w i th  th e  u n in o c u la te d  h e a l th y  ( l e f t ) .
T ab le  10 , C o r r e la t io n  c o e f f i c i e n t  betw een  v i a b l e  s c l e r o t i a / g  s o i l  (V S/g) o f  S^ . o ry z a e  a n d /o r  
o ry z a e  v a r .  i r r e g u l a r e  and p e r c e n t  i n f e c t i o n  ( P I ) ,  d i s e a s e  in d e x  (DI) o r  p e r c e n t  
y i e l d  l o s s  (YL) o f  t h r e e  v a r i e t i e s  o f  r i c e ^
C o r r e la t io n  <c o e f f i c i e n t s ,  r , —^
V a r ia b le s L a b e l le N ato S a tu rnFT DI YL PI DI YL PI DI YL
V S/g o f  S. o ry z a e  
V S/g  o f  S . o ry z a e  v a r .
- 0 .0 2 0 .0 1 0 .07 -0 .6 6 * * -0 ,6 7 * * -0 .1 0  0 ,63** 0 .53** 0 .32*
i r r e g u l a r e  
Sum (V S/g) o f  S .
-0 .4 3 * * -0 .3 9 * * 0 .0 8 -0 .5 7 * * -0 .5 7 * * - 0 .1 8  0 .30* 0 ,41** 0 .2 2
o ry z a e  and S. o . 
v a r .  i r r e g u l a r e
- 0 .2 8 - 0 .2 6 0 .1 0 -0 .6 0 * * -0 .6 1 * * - 0 .1 7  0 .56** 0 .57** 0 .3 3 *
— C o r r e la t io n  c o e f f i c i e n t s  c a l c u la te d  from  two y e a r s  o f  f i e l d  d a t a .
—^ A s te r i s k s  * and ** I n d ic a t e  th e  r - v a lu e  was s i g n i f i c a n t  a t  P = 0*05 and  P = 0 .0 1 ,  
r e s p e c t i v e l y .
T ab le  11 . E f f e c t  o f  d i f f e r e n t  c o m b in a tio n s  o r  m ix tu re s  o f  s c l e r o t i a  o f  £ .  o ry z a e  ( S .o . )  and 
S . o ry z a e  v a r .  i r r e g u l a r e  (S ._o .,i.) on l e s i o n  i n i t i a t i o n  (LR 1 /2 )  o r  k i l l i n g  a b i l i t y  
(KR 1 /2 )  o f  r i c e  s e e d l i n g s ^
Nato S ta rb o n n e t S a tu rn B e lle  p a tn a
T rea tm en ts LR 1 /2 KR 1 /2 LR 1 /2 KR 1 /2 LR 1 /2 KR 1 /2 LR 1 /2 KR 1 /2
S .o .
"4 mg 4 .3 a 1 3 .7a 4 .3 a 11. oa 4 .3 a 8 .3 a 4 .0 a 8 . 0a
S . o . j S . o . i .  
3 m g :l mg 4 .6 3 I 4 .3 ab 4 .6 a 11. oa 4 .3 a 8 .7 a 4 .6 b 8 .7 a
S .o .  :S ,o ._ i. 
2 m g:2 mg 4 ,6 a 1 4 .7b 5 .3 b 1 1 . 7a 4 .6 a 9 .7 b 4 .6 b 9 .0 b
S . o . : S . o . i ,  
T mg:*3 mg~~ 4 .6 a 1 5 .0 b c 5 .0 b 11.7a 4 ,3 a 10.3b 4 . 6b 10. oc
S . o . i .
?  mg 5.0b 1 5 .7C 6 .0 C 12.0b 4 . 6a 11.0° 5 .0 b 10.3C
ct /— A l l  d a ta  a r e  means o f  th r e e  r e p l i c a t i o n s  m easured  in  d a y s .
T u k ey 's  t e s t  f o r  co m p ariso n s: LR 1 /2  t  .05  = 0 .5 9 ,  t  .01  = 0 .7 2 ,
KR 1 /2  t  .05  = 0 .7 3 ,  t  .0 1  = 0 .8 9 .
F ig u re s  fo llo w e d  by same l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  t r e a tm e n ts .
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T a b le  1 2 . A n a ly s is  o f  v a r i a n c e  t a b l e  f o r  th e  e f f e c t  o f  d i f f e r e n t  
c o m b in a tio n s  o r  m ix tu re s  o f  s c l e r o t i a  o f  j>. o ry z a e  and 
j i .  o ry z a e  v a r .  i r r e g u l a r e  o n  l e s i o n  i n i t i a t i o n  (LR 1 /2 )  
o r  k i l l i n g  a b i l i t y  (KR 1 /2 )  o f  r i c e  s e e d l i n g s .
S o u rce d f Sum o f  S q u ares Mean S q u ares F - v a l u e ^
F o r  LR 1 /2 :
T o ta l 59 2 8 .1 8
R e p l i c a t i o n 2 4 .9 3 2 .47 9 .6 3 * *
T re a tm e n t 4 6 .4 3 1 .6 1 6 .2 8 * *
V a r ie ty 3 3 .7 8 1 .2 6 4 .9 2 * *
T r e a t ,  x  V a r ie ty 12 3 .3 0 0 .2 8 1 .0 7
E r r o r 38 9 .7 3 0 .2 6
C. V. (%) = 1 0 .7
F or KR 1 / 2 :
T o ta l 59 3 5 0 .7 3
R e p l i c a t i o n 2 2 1 .0 3 1 0 .5 2 26 .69**
T re a tm e n t 4 3 1 .0 7 7 .77 19 .72**
V a r ie ty 3 2 7 9 .6 7 93 .22 2 36 .66**
T r e a t ,  x  V a r ie ty 12 4 .0 0 0 .3 3 0 .8 5
E r r o r 38 1 4 .9 7 0 .3 9
C. V. (%) = 5 .6
a /— A s t e r i s k s  (* * ) i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e  a t  P = 0 .0 1 .
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f i e l d  e x p e r im e n ts  d i s c u s s e d  i n  th e  p r e c e d in g  s e c t i o n .  I t  i s  t h e r e ­
f o r e  im p o r ta n t  t h a t  i n  p r e d i c t i n g  th e  o c c u r r e n c e  o f  s te m  r o t  b a s e d  
on TVS/g o f  f i e l d  s o i l ,  th e  num ber o f  v i a b l e  s c l e r o t i a  o f  b o th  
s p e c ie s  b e  d e te rm in e d  s e p a r a t e l y  i n s t e a d  o f  i n  c o m p o s i te .
RESISTANCE TO SCLEROTIAL FUNGI CAUSING RICE DISEASES
R e l a t i o n s h i p  b e tw e e n  th e  v a r i e t a l  r e a c t i o n  to  s te m  r o t  a t  th e
s e e d l i n g  s t a g e  and a t  m a t u r i t y .  S ix te e n  v a r i e t i e s  d i f f e r i n g  in
d e g re e  o f  r e s i s t a n c e  to  s te m  r o t  w e re  u se d  to  d e te rm in e  th e  
c o r r e l a t i o n  c o e f f i c i e n t  ( r )  b e tw e e n  th e  r e a c t i o n s  i n  th e  f i e l d  on 
m a tu re  p l a n t s  (D I) and  a t  t h e  s e e d l i n g  s t a g e  i n  th e  g re e n h o u se  
(LR 1 / 2 ,  KR 1 / 2 ) .  I n  t h i s  t e s t  t h e r e  was a  h ig h  n e g a t iv e  c o r r e l a t i o n  
b e tw e e n  DI an d  LR 1 / 2 .  H ow ever, t h e r e  was a lm o s t  no c o r r e l a t i o n  
b e tw e e n  DI and  KR 1 /2  (T a b le  1 3 ) .  T h e re  a l s o  was n o t  a  s i g n i f i c a n t  
c o r r e l a t i o n  b e tw e e n  LR 1 /2  a n d  KR 1 / 2 .  The d i f f e r e n c e  i n  r e a c t i o n  
o f  s e e d l i n g s  o f  f o u r  v a r i e t i e s  o f  r i c e  to  S^ . o ry z a e  (LR 1775) i s  
shown i n  F ig u r e  8 . H ow ever, when N ato  and  S a tu rn  r i c e ,  m o d e ra te ly  
s u s c e p t i b l e  and  s u s c e p t i b l e  i n  r e a c t i o n ,  w ere  u se d  to  d e te rm in e  th e  
r e l a t i o n s h i p  b e tw e e n  LR 1 /2  and  KR 1 /2  (T a b le  9 ) ,  t h e r e  was a  h ig h  
p o s i t i v e  c o r r e l a t i o n .  F e r r i e r a  and  W e b s te r  (30 ) a l s o  fo u n d  a  
p o s i t i v e  c o r r e l a t i o n  b e tw ee n  th e  a b i l i t y  to  i n i t i a t e  l e s i o n s  (LR 1 /2 )  
and th e  a b i l i t y  to  k i l l  s e e d l i n g s  (KR 1 /2 )  and  c o n c lu d e d  t h a t  
s e e d l i n g  t e s t  c o u ld  b e  u se d  to  e v a l u a t e  r i c e  c u l t i v a r s  f o r  s te m  r o t  
r e s i s t a n c e ,  a s  w e l l  a s ,  f o r  v i r u l e n c e  i n  £ .  o r y z a e . T h is  d a t a  does
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T a b le  13 . V a r i e t a l  r e a c t i o n s  to  s te m  r o t  i n  th e  f i e l d  o n  m a tu re  
p l a n t s  and  i n  th e  g re e n h o u se  on 3 0 -d ay  o ld  s e e d l i n g s .
V a r ie ty
DI on m a tu re  
p l a n t s  i n  th e  
f i e l d
S e e d l in g  to  
LR 1 /2
s te m  r o t  
KR 1 /2
T a n g in  Bozu 2 .1 8 .0 1 2 .7
Hoyuku 2 .3 5 .0 1 1 .7
V i s t a 3 .0 4 .7 1 2 .3
B ra z o s 3 .5 4 .0 1 3 .7
TN-1 3 .2 6 .0 1 3 .0
G u lf ro s e 4 .0 4 .7 1 3 .7
IR -2 2 3 .8 5 .0 1 2 .0
N ato 3 .8 4 .7 1 0 .0
Dawn 4 .2 4 .0 1 4 .0
IR -8 4 .3 5 .3 1 4 .3
N o v a-66 4 .2 4 .7 1 1 .7
S ta r b o n n e t 5 .0 5 .3 1 3 .0
L e b o n n e t 4 .7 5 .7 1 2 .0
S a tu r n 6 .2 4 .0 1 0 .3
B e l l e p a tn a 6 .3 4 .3 1 1 .0
N ir a 4 .7 5 .0 9 .0
a /
— DI d e te rm in e d  fro m  
u s in g  0 -9  s c a l e .
a  sam ple  o f  25 t i l l e r s / r e p  w i th  4 r e p s / v a r i e t y
C o r r e l a t i o n  c o e f f i c i e n t ,  r ,  b e tw e e n  DI and  LR 1 /2  = - 0 .5 1 *
DI and  KR 1 /2  = 0 .1 2
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1 SATORB
F ig .  8 .  The d i f f e r e n c e  i n  r e a c t i o n  o f  f o u r  v a r i e t i e s  o f  r i c e  to  
S^ . o ry z a e  (LR 1 7 7 5 ) .  S e e d l in g s  w e re  30 days o ld  and  
p i c t u r e  w as ta k e n  6 d ay s a f t e r  i n o c u l a t i o n .
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n o t  seem  to  c o n f irm  t h e i r  r e s u l t .  T h is  c o u ld  b e  due to  v a r i a t i o n  
i n  th e  f i e l d  w here  b o th  o ry z a e  and  o ry z a e  v a r .  i r r e g u l a r e  
w ere  p r e s e n t .
E f f e c t  o f  s te m  r o t  and  s h e a th  b l i g h t  o n  y i e l d  and  q u a l i t y  
o f  r i c e  p ro d u c e d  b y  v a r i e t i e s  d i f f e r i n g  in  d e g re e  o f  r e s i s t a n c e  to
th e  d i s e a s e s .  Two e x p e r im e n ts  w ere  c o n d u c te d  a t  t h e  LSU R ic e
E x p e rim e n t S t a t i o n ,  C ro w ley , LA to  d e te rm in e  th e  e f f e c t s  o f  s te m  r o t  
and s h e a th  b l i g h t  on  y i e l d  and  q u a l i t y  o f  r i c e  v a r i e t i e s  d i f f e r i n g  
i n  d e g re e  o f  r e s i s t a n c e  to  th e  d i s e a s e s ,  and  to  d e te rm in e  th e  
c o r r e l a t i o n  c o e f f i c i e n t  and  r e g r e s s i o n  b e tw e e n  y i e l d  (Y) and  p e r c e n t  
i n f e c t i o n ( P I )  o r  d i s e a s e  in d e x  (D I) due to  s te m  r o t  and  s h e a th  
b l i g h t  f o r  th e s e  v a r i e t i e s .  T a b le  14 shows t h e  y i e l d  and DI o f  16 
v a r i e t i e s  o f  r i c e  t h a t  w e re  u n in o c u la te d ,  i n o c u la t e d  w i th  o r y z a e , 
o r  in o c u la t e d  and s p ra y e d  w i th  b en o m y l. A n a ly s is  o f  v a r i a n c e  f o r  
y i e l d  an d  DI (T a b le  15) i n d i c a t e d  t h a t  t h e r e  w e re  s i g n i f i c a n t  
d i f f e r e n c e s  among t r e a tm e n t s  and  v a r i e t i e s .  The d i f f e r e n c e  was m ore 
a p p a r e n t  f o r  s u s c e p t i b l e  v a r i e t i e s  ( S ta r b o n n e t ,  L e b o n n e t,  S a tu r n ,  
B e l l e p a t n a ,  and N ira )  th a n  f o r  th o s e  t h a t  w e re  r e s i s t a n t  o r  
m o d e ra te ly  r e s i s t a n t  to  s te m  r o t  (T an g in  B o zu , H oyuko, B ra z o s ,  TN -1, 
G u l f r o s e ,  IR -2 2 , and  N a to ) .  The d i f f e r e n c e s  among t r e a tm e n ts  and  
v a r i e t i e s  was a l s o  s i g n i f i c a n t  f o r  P I  (T a b le  1 6 a ) ,  p e r c e n t  lo d g in g  
(PL) (T a b le  1 6 b ) ,  and  p e r c e n t  g re e n  l e a f  (PGL) (T a b le  1 7 ) .  T hese  
r e s u l t s  i n d i c a t e  t h a t  b o th  s te m  r o t  and  benom yl t r e a tm e n t  s i g n i f i c a n t l y  
a f f e c t e d  th e  y i e l d  o f  th e  r i c e  v a r i e t i e s  u se d  i n  t h i s  t e s t  and  t h a t  
e a c h  v a r i e t y  r e a c t e d  d i f f e r e n t l y  to  th e  d i s e a s e .  I t  a l s o  s u g g e s ts
Table 14. Effect of stem rot and benlate on yield of 16 varieties or rice differing in degree
of resistance to the disease.
V a r i e t i e s
U n in o c u la te d
In o c . w ith  S . o ry z a e  
and sp ra y e d  w ith  
benom yl In o c .  w ith  S . o ry zae
l b s / ^ T O & lbs/A r-^ DI—^ lb s /A ~ D l-^
T ang in  Bozu 1 2 0 4 ,8 1 .0 5 1 0 4 1 .8 1 .5 0 965 .5 2 .0 5
Hoyuku 25 0 3 .0 1 .2 8 2036.3 1 .9 5 1878.3 2 .2 8
V is ta 4 5 9 0 .3 1 .7 5 3 9 7 4 .0 2 .3 0 3977 .3 3 .0 0
B razos 39 5 3 .3 2 .1 8 4 5 3 2 .5 2 .8 3 386 7 .8 3 .5 3
TN-1 4 7 7 9 .3 2 .1 3 517 7 .3 2 .7 0 3977 .0 3 .2 3
G u lfro s e 4 3 1 4 .3 2 .5 5 3715 .5 3 .4 0 3825 .0 3 .9 5
IR -22 3 3 6 7 .8 1 .6 3 2871 ,5 2 .8 8 3180 .5 3 .7 5
Nato 3264 .8 2 .4 5 35 8 6 ,8 2 .6 0 3451 .5 3 .8 3
Dawn 4 3 7 3 .0 2 .0 5 3505 .3 3 .4 5 3656 .0 4 .1 5
IR -8 3942 .3 1 .7 3 33 4 8 .0 3 .1 8 3378 .0 4 .3 3
N ova-66 4 4 7 0 .5 2 .5 5 4 6 9 2 .8 2 .6 0 4270 .0 4 .1 8
S ta rb o n n e t 3976 .0 2 .3 8 40 1 3 .5 3 .1 8 3688 .0 4 .9 5
L eb o n n e t 44 6 4 .0 2 .3 8 3839 .8 3 .2 0 35 8 3 .8 4 .7 3
S a tu rn 47 4 3 .8 4 .1 0 5091 .8 3 .7 5 4202.5 6 .20
B e l le p a tn a 32 2 3 .8 3 .2 5 3583 .5 4 .0 5 2630 .3 6 .2 8
N ira 3627 .8 2 .4 0 29 2 6 .8 3 .9 0 2849 .3 4 .7 0
— Mean o f  4 r e p l i c a t i o n s ,  y i e l d  i n  lb /A .
T ab le  15 , A n a ly s is  o f  v a r ia n c e  t a b l e  f o r  th e  e f f e c t  o f  s tem  r o t  on  y i e l d  and DT o f  16 
v a r i e t i e s  o f  r i c e  d i f f e r i n g  in  d e g re e  o f  r e s i s t a n c e  to  th e  d i s e a s e .
Source d f Sum o f  S quares Mean S q uares F - v a lu e ^
a) Y ie ld :
T o ta l 191 225093486.98
R e p l ic a t io n 3 12.736539.69 4245513 .23 16.28**
T rea tm en t 2 6999264.32 3499632 .16 13 .42**
Rep. x  T r e a t .  ( E r ro r  a) 6 1149380.22 191563 .37 0 .7 3
V a r ie ty 15 158670658.48 10578043.89 40.56**
T r e a t ,  x v a r . 30 10333398.68 344446 .62 1 .3 2
E r ro r  b 135 35204245.59 260772 .19
C. V. (%) = 1 4 .2
b) D I:
T o ta l 191 289 .28
R e p l ic a t io n 3 0 .0 6 0 0 .0 2 0 .0 8
T rea tm en t 2 106.94 5 3 .4 7 203.93**
Rep. x  T r e a t .  (E r ro r  *a’ ) 6 2 .3 8 0 .4 0 1 .5 1
V a r ie ty 15 123 ,01 8 .2 0 31 ,27**
T r e a t ,  x  v a r . 30 21 .49 0 .7 2 2 .73**
E r r o r  b 135 35 .40 0 .2 6
C. V. (%) = 1 6 .5
—^ A s te r i s k  ** in d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .1 ,
Table 16. Analysis of variance table for the effect of stem rot on percent infection (FI) and
percent lodging (PL) of 16 varieties of rice differing in degree of resistance to
the disease.
S ource d f Sum o f  S q uares Mean S quares F -v a lu e —^
a) P I :
T o ta l 191 25386.48
R e p l ic a t io n 3 265 .23 88 .41 1 ,2 0
T rea tm e n t 2 7707.29 3853 .65 52.23**
Rep. x  T r e a t .  (E r ro r  a ) 6 905 .21 150 .87 2 .04
V a r ie ty 15 4517 .48 301 .1 2 4 .08**
T r e a t ,  x  v a r . 30 3030 .71 1 0 1 .0 2 1 .3 7
E r r o r  b 135 9960 .56 73 .78
C. V. (%) = 9 .4
b ) PL;
T o ta l 191 76746.00
R e p l ic a t io n 3 14 8 .4 2 4 9 .47 1 .2 7
T rea tm e n t 2 6512.84 3256 .42 83 .79**
R ep. x  T r e a t .  (E r ro r  ’a ’ ) 6 148 .24 24 .71 0 .6 4
V a r ie ty 15 47361.33 3157 .42 81 .25**
T r e a t ,  x  v a r i e t y 30 17328 .82 577 .63 14.86**
E r r o r  b 135 5246.34 3 8 .8 6
C. V. (%) = 7 3 .3
— A s t e r i s k  ** in d i c a te s  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 ,0 1 .
Table 17. Analysis of variance table for the effect of stem rot on percent green leaf area
of 16 varieties of rice differing in degree of resistance to the disease.
S ource d f Sum o f  S q u ares Mean S q uares F -v a lu e ^ /
T o ta l 191 71148.87
R e p l ic a t io n 3 1475 .56 49 1 .8 5 11.93**
T re a tm e n t 2 7613.45 3806 .73 92.34**
Rep. x  T r e a t ,  (E r ro r  a) 6 105 .80 1 7 .6 3 0 .4 3
V a r ie ty 15 52246 ,12 3483.07 84.49**
T r e a t ,  x v a r i e ty 30 4142 .55 138 .09 3 .35**
E r r o r  b 135 5565 .39 41 .23
C. V. (%) = 1 3 .6
3 /— A s t e r i s k  ** in d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .0 1 .
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t h a t  th e  v a r i e t i e s  w e re  g e n e t i c a l l y  d i f f e r e n t  i n  t h e i r  r e a c t i o n  to  
th e  d i s e a s e  and  c o n f irm s  th e  r e s u l t s  o f  th e  d i s e a s e  n u r s e r i e s  
c o n d u c te d  a t  th e  R ic e  E x p e rim e n t S t a t i o n ,  C ro w ley , LA ( 4 1 ) .  The 
e f f e c t i v e n e s s  o f  s te m  r o t  i n  r e d u c in g  y i e l d  ( F ig .  9) and benom yl 
i n  r e d u c in g  y i e l d  l o s s e s  ( F ig .  1 0 ) w as f u r t h e r  c o n firm e d  by  th e  
f a c t  t h a t  t h e r e  was a  t r e a tm e n t  X v a r i e t y  i n t e r a c t i o n  f o r  DI 
(T a b le  1 5 b ) ,  PL (T a b le  1 6 b ) ,  and  PGL (T a b le  1 7 ) .
The seco n d  e x p e r im e n t d e a l t  w i th  th e  e f f e c t  o f  i n o c u l a t i o n  
w ith  R, s o l a n i  and  s p r a y in g  w i th  benom yl on a n o th e r  s e t  o f  r i c e  
v a r i e t i e s .  The y i e l d  and  DI o f  16 v a r i e t i e s  o f  r i c e  d i f f e r i n g  i n  
d e g re e  o f  r e s i s t a n c e  to  th e  d i s e a s e  i s  shown i n  T a b le  1 8 . The 
a n a l y s i s  o f  v a r i a n c e  f o r  y i e l d  (T a b le  1 9 a ) , DI (T a b le  19b) , PL 
(T a b le  2 0 a ) ,  and PGL (T a b le  20b) show t h a t  t h e r e  w ere  s i g n i f i c a n t  
d i f f e r e n c e s  among t r e a tm e n ts  and  v a r i e t i e s .  T h e re  a l s o  w as a  
s i g n i f i c a n t  t r e a tm e n t  X v a r i e t y  i n t e r a c t i o n .  I t  was o b v io u s  t h a t  
th e  r e a c t i o n  o f  th e  v a r i e t i e s  t o  th e  d i s e a s e  was d i f f e r e n t  and  as  
su ch  th e  e f f e c t  o f  th e  benom yl s p r a y s  was a l s o  d i f f e r e n t  on  d i f f e r e n t  
v a r i e t i e s .  The e f f e c t  o f  s h e a th  b l i g h t  and  benom yl s p r a y s  on  
L eb o n n e t r i c e  i s  shown i n  F ig .  11 and  12 r e s p e c t i v e l y .  T h is  i n d i c a t e s  
t h a t  t h e  r e s i s t a n c e  o f  th e  v a r i e t i e s  to  s h e a th  b l i g h t  w as d i f f e r e n t  
and c o n f irm s  th e  r e s u l t s  from  th e  d i s e a s e  n u r s e r i e s  c o n d u c te d  a t  th e  
R ic e  E x p e r im e n t S t a t i o n ,  C ro w ley , LA ( 4 1 ) .
The d a t a  fro m  th e  two t e s t s  i n d i c a t e  t h a t  th e  s c r e e n i n g  
m ethods and  th e  g r a d in g  sy s te m s  p r e s e n t l y  u se d  i n  th e  d i s e a s e  
n u r s e r i e s  a r e  a d e q u a te  f o r  d i f f e r e n t i a t i n g  r e s i s t a n t  v a r i e t i e s  and 
l i n e s  fro m  s u s c e p t i b l e  o n e s .
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SrAKBONNCT
F ig .  9 . E f f e c t  o f  i n o c u l a t i o n  w i th  S^ . o ry z a e  on S a tu r n  and
S ta r b o n n e t  r i c e .  Shows s e v e r e  lo d g in g  o f  S a tu r n  and 
e a r l y  s e n e s c e n c e  o f  b o th  v a r i e t i e s .
S 7 A I? llM .V .V r
F ig .  1 0 . E f f e c t  o f  benom yl s p r a y s  o n  r i c e  in o c u la t e d  w ith  SI. o r y z a e . 
The lo d g in g  i n  S a tu r n  r i c e  w as p r e v e n te d  and  b o th  th e  
S a tu r n  and  S ta r b o n n e t  v a r i e t i e s  e x h i b i t e d  l e s s  d ead  f o l i a g e  
th a n  i n  u n s p ra y e d  p l o t s  ( F i g .  9 ) .
T ab le  18 . E f f e c t  o f  s h e a th  b l i g h t  and benom yl s p ra y s  on th e  y i e l d  o f  16 v a r i e t i e s  o f  r i c e  
d i f f e r i n g  in  d e g re e  o f  r e s i s t a n c e  to  th e  d i s e a s e .
V a r ie ty U n in o c u la te d
In o c . w i th  R. s o l a n i  
and sp ray ed  w ith  
benomvl I n o c .  w ith  R. s o l a n i
Y i e l d ^  
lb s /A
D I-^ Y i e l d ^  
lb s /A
DI—^ Y i e l d ^  
lb s /A
DI—^
T etep 3070 .0 0 .0 0 3005 .0 0 .0 0 3246 .3 0 .6
Taducan 2364 .5 0 .0 0 2616 .5 0 .0 0 3891 .3 0 .6
B ashm ati 2804 .0 0 .0 0  1 2782 .0 0 .0 0 2788 .5 1 .0
IR -22 2555 .3 0 .0 0 2887 .0 0 .0 0 3465 .3 0 .9
IR -8 35 4 4 .3 0 .0 0 33 9 2 .5 0 .0 0 4 3 5 1 .0 1 .6
V is ta 3960 .5 0 .4 4 2 4 7 .3 0 .8 4 6 2 9 .0 3 ,3
Z e n ith 33 8 3 .8 0 .3 3 3 4 9 .8 0 .1 4 1 1 3 .3 3 .0
TN-1 3 7 0 1 .5 0 .3 4379 .0 0 .5 4 2 0 3 .8 3 .9
N ato 3434 .8 0 .3 41 8 7 .3 0 .4 34 4 7 .3 3 .4
S a tu rn 4 8 1 6 .0 2 .0 0 4947 .3 1 .6 4 5 1 8 .5 4 .1
B razos 2526 .8 1 .3 404 6 .0 1 .1 30 2 5 .0 4 .3
N ova-66 3673 .3 0 .6 4 4 6 9 .3 1 .0 0 47 9 6 .8 3 .5
L a b e l ie 2796 .3 1 .3 3750 .5 1 .3 3010.5 5 .6
S ta rb o n n e t 42 5 0 .5 0 .8 43 9 0 .8 1 .0 0 3787 .5 4 .1
Dawn 3 8 9 9 .0 0 .5 3 4 8 0 .8 1 .0 0 3489 .0 5 .5
L ebonne t 3897 .5 1 .1 3610 .0 1 .5 3625 .5 6 ,4
Mean a l l  v a r i e t i e s 3417 .4 0 .5 37 2 1 .3 0 .6 3774 .2 3 .2
a  /— Mean o f  4 r e p l i c a t i o n s .
—^ D ise a se  in d e x  c a l c u la te d  on a  0 -9  s c a l e ,  and mean o f  4 r e p l i c a t i o n s .
Table 19. Analysis of variance cable for the effect of sheath blight on yield and DI of 16
varieties of rice.
Source d f Sum o f  S quares Mean S q u ares F - v a l u e ^
a) Y ie ld :
T o ta l 191 137313405.48
R e p l ic a t io n 3 10050155.90 3350051.97 10.96**
T rea tm e n t 2 4746809.45 2373404.73 7.77**
Rep. x  T r e a t .  (E r ro r  a ) 6 1979829.64 329971.61 1 .0 8
V a r ie ty 15 59039959.48 3935997.30 12 .88**
T r e a t ,  x  v a r i e t y 30 20748280.55 691609.35 2.26**
E r r o r  b 135 41248370.47 305543.49
C. V. (%) = 1 5 .2
b ) D I:
T o ta l 191 577,09
R e p l ic a t io n 3 1 .1 6 0 .3 9 2 .1 6
T rea tm e n t 2 298 .72 149 .36 834.05**
R ep. x  T r e a t .  (E r ro r  a) 6 8 .8 5 1 .4 8 8.24**
V a r ie ty 15 1 6 2 .8 2 1 0 .8 5 60.61**
T r e a t ,  x v a r i e ty 30 8 1 .3 6 2 .7 1 15 .14**
E r r o r  b 135 24 .18 0 .1 8
C. V. (%) = 28 .8
a  /— A s t e r i s k  ** in d i c a te s  s i g n i f i c a n t  d i f f e r e n c e  a t  P = 0 .0 1 .
Table 20. Analysis of variance table for the effect of sheath blight on percent lodging (PL)
and percent green leaf (PGL) of 16 rice varieties.
S ource d f Sum o f  S q u ares Mean S quares
g /
F - v a lu e -
a) PL:
T o ta l 191 239432.37
R e p l ic a t io n 3 637 .43 212.48 1 .8 7
T rea tm e n t 2 14813 .76 7406.88 65.03**
R ep. x  T rea tm en t 6 102.74 1 7 .1 2 0 .1 5
V a r ie ty 15 190385 .95 12692 .40 111.43**
T rea tm e n t x  v a r i e ty 30 18114 .91 603.83 5 .43**
E r ro r 135 15377 .58 113 .91
C. V. CO = 4 7 .9
b ) PGL:
T o ta l 191 37470 .31
R e p l ic a t io n 3 1 7 5 5 .73 585 .24 9 .64**
T rea tm e n t 2 10334 .38 5167 .19 85 .15**
R ep. x T rea tm en t 6 177 .08 29 .51 0 .4 9
V a r ie ty 15 13332 .81 888 .85 14.65**
T re a tm e n t x  v a r i e t y 30 3678 .13 122 .60 2 .02**
E r ro r 135 8192 .19 6 0 .6 8
C. V. (%) = 1 5 ,9
a /— A s te r i s k  ** in d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .0 1 .
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LUBONNE
F ig ,  1 1 . E f f e c t  o f  s h e a th  b l i g h t  o n  L e b o n n e t r i c e  in o c u la t e d  w i th  
II. s o l a n i . Shows s e v e r e  lo d g in g  an d  p o o r  f i l l i n g  o f  
g r a i n .
87
LUBONNET
F ig .  1 2 . The e f f e c t  o f  benom yl s p ra y s  o n  L eb o n n e t r i c e  i n o c u la t e d  
w i th  H.. s o l a n i . The d i s e a s e  w as g r e a t l y  re d u c e d  by 
f o l i a r  a p p l i c a t i o n  o f  b enom yl.
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The q u a l i t y  o f  r i c e ,  c a l c u l a t e d  a s  th e  p e r c e n t  w h o le  m i l le d  
r i c e  (h e a d  r i c e ) , was d e te rm in e d  f o r  f i v e  v a r i e t i e s  e a c h  fro m  th e  
s te m  r o t  and  s h e a th  b l i g h t  i n o c u l a t i o n  e x p e r im e n ts  (T a b le  2 1 ) .  
A n a ly s is  o f  v a r i a n c e  o f  th e  d a t a  (T a b le  22) i n d i c a t e d  t h a t  f o r  b o th  
s te m  r o t  and  s h e a th  b l i g h t  t h e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  among 
t r e a tm e n ts  an d  v a r i e t i e s  i n  t h e  am ount o f  h e a d  r i c e  p ro d u c e d . How­
e v e r ,  f o r  s te m  r o t  t h e r e  was a l s o  a  t r e a tm e n t  X v a r i e t y  i n t e r a c t i o n .  
T h is  c l e a r l y  shows t h a t  th e s e  two d i s e a s e s  lo w e r  th e  q u a l i t y  o f  r i c e  
k e r n a l s  p ro d u c e d  on d i s e a s e d  p l a n t s .  R e c e n tly  i n  L o u i s i a n a  th e  s te m  
r o t  and s h e a th  b l i g h t  d i s e a s e s  h a v e  b e e n  o f  m a jo r  c o n c e rn  (6 4 ,  89 , 
9 0 ) .  Rush (8 9 ,  90) r e p o r t e d  lo w e r in g  o f  y i e l d ,  p a n i c l e  l e n g t h ,  
h e i g h t ,  and  t i l l e r  n u n b e r  and  i n c r e a s e  o f  em pty o r  h a l f  f i l l e d  
g r a in s  a s s o c i a t e d  w i th  s h e a th  b l i g h t  d i s e a s e .  L in d b e rg  (6 4 ) o b s e rv e d  
y i e l d  r e d u c t i o n s ,  lo d g in g  and  in c o m p le te  f i l l i n g  o f  g r a in s  o f  r i c e  
p l a n t s  a f f e c t e d  b y  s te m  r o t .  I t  i s  a p p a r e n t  t h a t  th e s e  two d is e a s e s  
n o t  o n ly  lo w e r  th e  y i e l d  b u t  a l s o  th e  q u a l i t y  o f  r i c e ,  e s p e c i a l l y  
o f  th o s e  v a r i e t i e s  t h a t  a r e  v e ry  s u s c e p t i b l e .
From th e  d a t a  o b ta in e d  from  th e  ab o v e  e x p e r im e n ts ,  th e  
c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e e n  th e  y i e l d  (Y) an d  DI o r  P I  o f  
v a r i e t i e s  a f f e c t e d  b y  s te m  r o t  w e re  c a l c u l a t e d  (T a b le  2 3 ) .  E x c e p t 
f o r  th e  v a r i e t y  B ra z o s ,  a l l  o f  th e  v a r i e t i e s  h a d  n e g a t iv e  
c o r r e l a t i o n s  b e tw e e n  Y and  DI o r  Y an d  P I ,  w h ich  i n d i c a t e d  t h a t  
in c r e a s e d  d i s e a s e  (DI o r  P I )  d e c r e a s e s  th e  y i e l d  o f  r i c e .  Among 
th e  v a r i e t i e s  t e s t e d ,  H oyuku, V i s t a ,  and N ir a  h a d  a  s i g n i f i c a n t  
c o r r e l a t i o n  b e tw e e n  Y and D I, and  o n ly  V is ta  h ad  a  s i g n i f i c a n t  
c o r r e l a t i o n  b e tw ee n  Y and b o th  DI and  P I .  On th e  o th e r  h an d  th e r e
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T a b le  2 1 . The e f f e c t  o f  s te m . r o t  and  s h e a th  b l i g h t  on g r a in  q u a l i t y
o f r i c e v a r i e t i e s ( p e r c e n t  w h o le  m i l l e d  r i c e 0 .
I n o c u la t e d  r i c e -
in o c u la t e d  and  s p ra y e d
V a r i e t i e s U n in o c u la te d w i th  benom yl I n o c u la te d
a )  Stem  r o t :
T an g in  Bozu 3 5 .5 4 9 .1 3 5 .3
N ato 6 3 .8 6 3 .9 6 2 .2
S ta r b o n n e t 6 5 .9 6 6 .5 6 6 .4
L eb o n n e t 5 3 .9 5 0 .4 5 0 .7
S a tu rn 6 1 .3 6 5 .2 6 4 .0
b ) S h e a th  b l i g h t :
T e te p 6 0 .1 5 8 .2 5 9 .2
N ato 6 1 .2 6 5 .1 6 2 .6
S ta rb o n n e t 6 5 .3 6 6 .3 6 3 .5
L a b e l le 6 3 .3 6 3 .4 6 3 .8
L eb o n n e t 5 9 .2 6 1 .2 5 7 .1
— Mean o f  4 r e p l i c a t i o n s .
Table 22. Analysis of variance table for the effect of stem rot and sheath blight on grain
quality of rice varieties.
S o u r c e  d f  Sum o f  S q u a r e s  M ean S q u a r e s  F - v a lu e —
a ) Stem r o t :
T o ta l
R e p l ic a t io n
T rea tm en t
R e p l ic a t io n  x  T rea tm en t 
V a r ie ty
T rea tm e n t x  v a r i e ty  
E r ro r
C. V. (%) = 4 .1  
b ) S h ea th  b l i g h t :
T o ta l
R e p l ic a t io n
T rea tm en t
R e p l ic a t io n  x T rea tm en t 
V a r ie ty
T rea tm e n t x  v a r i e t y  
E r ro r
59
3 
2 
6
4 
8
36
59
3 
2 
6
4 
8
36
6646 .98
20 .43
1 3 1 .6 5
1 1 .5 8
5844 .70
44 2 .5 3
196 ,09
576 .75
8 .3 3
26 .41
2 .9 8
339 .00
63 .67
136 .33
6 .81
65 .83
1 .9 3
1461 .18
5 5 .3 2
5 .4 7
2 .7 8  
1 3 .2 1
0 .5 0
8 4 .7 5
7 .9 6
3 .7 9
1 .25
12 .09**
0 .3 5
268.26**
10.16**
0 .7 3
3 .4 9 *
0 .1 3
22.38**
2 .10
C. V. (%) = 3 .1
— A s te r i s k s  * and ** i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e  a t  P = 0 ,0 5  and P = 0 .01*  r e s p e c t iv e l y .
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T a b le  2 3 . C o r r e l a t i o n  c o e f f i c i e n t  be tw een  th e  y i e l d  (Y) and P I 
o r  DI o f  v a r i e t i e s  a f f e c t e d  by s te m  r o t .
V a r i e t i e s
R e s i s t a n c e
L e v e l
C o r r e l a t i o n 3 /c o e f f i c i e n t ,  r , —
Y and  DI \[ an d  P I P I  an d  DI
T a n g in  Bozu R - 0 .1 1 - 0 .0 8 0 .9 5 * *
Hoyuku R - 0 .6 0 * - 0 .5 3 0 .9 3 * *
V i s t a MR - 0 .7 7 * * - 0 .7 8 * * 0 .8 5 * *
B ra z o s MR 0 .1 7 0 .1 2 0 .8 6 * *
TN-1 MR - 0 .2 6 - 0 .3 3 0 .8 9 * *
G u lf r o s e MR - 0 .2 3 - 0 .1 1 0 .7 9 * *
IR -2 2 MR - 0 .2 6 - 0 .2 3 0 .8 7 * *
N ato MR - 0 .0 4 0 .2 1 0 .8 2 * *
Dawn MS - 0 .4 5 - 0 .4 2 0 .9 2 * *
IR -8 MS - 0 .2 9 - 0 .2 6 0 .9 3 * *
N o v a-66 MS - 0 .3 1 - 0 .0 9 0 .8 7 * *
S ta r b o n r e t S - 0 .0 9 - 0 .0 3 0 .8 6 * *
L e b o n n e t S - 0 .4 6 - 0 .3 8 0 .7 8 * *
S a tu r n VS - 0 .5 0 0 .0 6 0 .5 2 *
B e l le p a tn a VS - 0 .5 4 - 0 .0 5 0 .6 8 *
N ir a VS - 0 .6 4 * - 0 .2 3 0 .1 9
^  /
— A s t e r i s k s  * and  **  i n d i c a t e  t h e  r  s i g n i f i c a n t  a t  P = 0 .0 5  and 
P = 0 .0 1 ,  r e s p e c t i v e l y .
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was a positive correlation between PI and DI for all varieties.
They w ere  a l l  s i g n i f i c a n t  e x c e p t  f o r  th e  v a r i e t y  N i r a .  I t  i s  
e v id e n t  t h a t  i f  P I  i n c r e a s e s ,  DI w i l l  a l s o  i n c r e a s e .  R e g re s s io n  
a n a l y s i s  f o r  p r e d i c t i o n  o f  th e  e f f e c t s  o f  s te m  r o t  P I  (T a b le  24) 
and  DI (T a b le  25) on y i e l d  o f  r i c e  v a r i e t i e s  show ed t h a t  th e  
r e g r e s s i o n  c o e f f i c i e n t  (b ) f o r  P I  o f  V is ta  an d  th e  r e g r e s s i o n  
c o e f f i c i e n t  (b ) f o r  DI o f  H oyuku, V i s t a ,  and N ir a  w e re  s i g n i f i c a n t .  
T h is  s u g g e s ts  t h a t  th e  y i e l d  o f  th e s e  v a r i e t i e s  c o u ld  b e  p r e d i c t e d  
from  th e  fo rm u la  Y = a  + b (P I  o r  D I ) , w here  a  = i n t e r c e p t ,  i f  th e  
P I  o r  DI i s  known. As t h e r e  was a  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  
b e tw ee n  P I  and  D I, i t  i s  assum ed t h a t  a  m u l t i p l e  r e g r e s s i o n  b e tw e e n  
Y a s  d e p e n d e n t v a r i a b l e  and P I o r  DI a s  in d e p e n d e n t  v a r i a b l e s  w ou ld  
b e  m ore r e l i a b l e  i n  p r e d i c t i n g  t h e  y i e l d  o f  a  p a r t i c u l a r  v a r i e t y .
The d a t a  i n  T a b le  26 i n d i c a t e  t h a t  th e  m u l t i p l e  r e g r e s s i o n  w as 
s i g n i f i c a n t  o n ly  f o r  S a tu r n ,  B e l l e p a t n a  and  N i r a ,  th e  t h r e e  m ost 
s u s c e p t i b l e  v a r i e t i e s  to  s te m  r o t .  T h is  s u p p o r ts  th e  h y p o th e s i s  
t h a t  f o r  p r e d i c t i n g  th e  e f f e c t  o f  s te m  r o t  on  th e  y i e l d  o f  r i c e  
v a r i e t i e s  s u s c e p t i b l e  to  t h e  d i s e a s e ,  th e  DI an d  P I  b o th  h av e  to  be 
ta k e n  i n t o  a c c o u n t .  On th e  o t h e r  h a n d , i t  w ou ld  b e  d i f f i c u l t  to  
p r e d i c t  th e  y i e l d  o f  r e s i s t a n t  v a r i e t i e s  e v e n  I f  th e  P I  and  DI w ere  
know n. Van D er P la n k  (1 2 0 ) and  o t h e r s  (6 ) h a v e  d i s c u s s e d  th e  
im p o r ta n c e  o f  m u l t i p l e  r e g r e s s i o n  i n  p r e d i c t i n g  y i e l d  o r  y i e l d  
l o s s e s .  However th e y  h a v e  w orked  w ith  f o l i a g e  and  s o i l b o r n e  d i s e a s e s  
o f  o t h e r  c ro p s .  The p r e d i c t e d  y i e l d  o f  S a tu r n ,  B e l l e p a t n a ,  and  N ira  
can  b e  o b ta in e d  from  th e  f o l lo w in g  m u l t ip l e  r e g r e s s i o n  e q u a t io n s
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T a b le  2 4 . R e g re s s io n  f o r  p r e d i c t i o n  o f  th e  e f f e c t  o f  s te m  r o t  .
p e r c e n t  i n f e c t i o n  ( P i )  on y i e l d  o f  16 v a r i e t i e s  o f  r i c e — .
V a r i e t i e s
R e s i s ta n c e
l e v e l
I n t e r c e p t
a
R e g re s s io n  
c o e f f i c i e n t ,  b t - v a l u e ^
T an g in  Bozu R 1 1 6 7 .7 5 -  1 .1 9 - 0 .2 5
Hoyuku R 3 3 4 9 .1 5 - 1 4 .7 0 - 1 .9 9
V is ta MR 87 8 0 .1 4 -5 1 .4 9 -3 .9 2 *
B razo s MR 31 0 4 .4 6 1 0 .9 0 0 .3 8
TN-1 MR 8 3 4 0 .5 0 -3 9 .1 8 - 1 .1 0
G u lf ro s e MR 5 1 6 7 .2 8 - 1 2 .6 6 - 0 .3 6
IR -2 2 MR 3766 .99 -  7 .2 6 - 0 .7 3
N ato MR 2058 .73 1 4 .7 4 0 .6 7
Dawn MS 7255 .17 - 3 6 .1 5 1 .4 5
IR -8 MS 4 7 9 4 .8 6 - 1 3 .8 2 - 0 .8 5
N ova-66 MS 5 4 6 8 .5 2 -1 0 .4 7 - 0 .2 9
S ta rb o n n e t S 3 6 5 3 .4 5 2 .54 0 .1 1
L eb o n n e t S 8 3 7 0 .1 3 - 4 6 .0 7 - 1 .2 9
S a tu rn VS 36 2 5 .1 3 1 0 .7 9 0 .1 8
B e l le p a tn a VS 3744 .99 -  6 .1 8 - 0 .1 7
N ira VS 35 5 8 .8 5 -  4 .8 1 - 0 .7 6
—^ P r e d ic te d y i e l d  = a + b ( P I ) .
—^ A s te r i s k  '* i n d i c a t e s  b s i g n i f i c a n t  a t  P = 0 .0 5 .
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T a b le  2 5 . R e g re s s io n  f o r  p r e d i c t i o n  o f  th e  e f f e c t  o f  s te m  r o t  , 
d i s e a s e  in d e x  (D I) on y i e l d  o f  16 v a r i e t i e s  o f  r i c e — .
V a r i e t i e s
R e s is ta n c e
l e v e l
I n t e r c e p t
a
R e g re s s io n  
c o e f f i c i e n t ,  b i b /t - v a l u e —
T an g in  Bozu R 1 1 5 7 .2 6 -  5 6 .2 6 - 0 .3 7
Hoyuku R 2860 .24 -3 9 3 .3 1 - 2 .4 0 *
V is ta MR 5 5 0 5 .3 1 -5 6 3 .7 4 -3 .7 9 * *
B razo s MR 3 6 4 3 .0 8 1 6 7 .0 7 0 .5 5
TN-1 MR 5 8 2 1 .9 8 -4 3 8 .8 1 - 0 .8 6
G u lf ro s e MR 4 6 0 7 .7 4 -1 9 8 .8 4 - 0 .7 5
IR -2 2 MR 3 5 0 0 .7 1 -1 3 1 .2 0 - 0 .8 4
N ato MR 3 5 0 4 .5 7 -  2 3 .7 4 - 0 .1 1
Dawn MS 4 8 9 8 .3 2 - 3 2 7 .5 3 - 1 .6 3
IR -8 MS 4 0 3 9 .5 9 -1 5 7 .2 4 - 0 .9 6
N ova-66 MS 5 0 9 8 .5 1 -1 9 9 .7 1 - 1 .0 2
S ta r b o n n e t S 4 0 1 6 .0 6 -  3 5 .3 0 - 0 .2 8
L e b o n n e t S 5 1 5 3 .4 4 - 3 3 8 .6 5 - 1 .  66
S a tu r n VS 5 8 6 0 .3 9 - 2 5 2 .1 8 - 1 .8 1
B e l le p a tn a VS 4 1 1 8 .5 6 - 2 1 5 .0 0 - 2 .0 4
N ira VS 4 2 9 2 .0 3 -3 1 5 .6 7 -2 ,6 0 *
a /— P r e d ic t e d  y i e l d  = a  + b (D I)
’U /
— A s t e r i s k s  * and  ** i n d i c a t e  b s i g n i f i c a n t  a t  P = 0 .0 5  and  P = 0 .0 1 ,  
r e s p e c t i v e l y .
Table 26. Multiple regression for prediction of the effect of stem rot percent infection (PI)
and disease index (DI) on yield of 16 varieties of rice.—
V a r ie t i e s
R e s is ta n c e
le v e l
I n t e r c e p t
a
R e g re s s io n  
c o e f f i c i e n t  
b i  (P I)
R e g re s s io n  
c o e f f i c i e n t  
b 2 (DI)
t-
b l
-value—
b 2
Tan g in  Bozu R 1005 .24 4 .4 0 -1 9 0 .3 3 0 .2 8 - 0 .3 8
Hoyuku R 2586.17 6 .5 0 -5 3 5 .8 9 0 .3 2 -1 .1 4
V is ta MR 7507.95 -2 9 .8 5 -2 8 1 .0 6 -1 .1 8 - 1 .0 0
B razos MR 4358.09 -1 0 .6 7 264 .55 0 .1 8 0 .4 2
TN-1 MR 9225.19 -5 6 .1 4 266 .42 -0 .6 7 0 .2 3
G u lfro se MR 3027.46 20 .81 -3 2 5 .3 5 0 .3 5 -0 .7 2
IR -22 MR 3523 .65 -  0 ,4 7 -1 2 4 .6 6 -0 .0 2 0 .3 8
N ato MR -  203 ,38 52 .5 2 -4 2 7 .3 6 1 .3 9 - 1 .2 1
Dawn MS 4696 .80 2 .8 8 -3 4 9 .2 7 0 .0 4 -0 .6 5
IR -8 MS 3778.18 4 .3 1 -1 9 7 .7 2 0 .0 9 -0 .4 2
N ova-66 MS -1 8 8 5 .5 9 8 7 .9 8 -6 3 2 .3 6 1 .2 6 - 1 .6 1
S ta rb o n n e t S 1542 .48 3 1 .9 4 -1 8 6 .3 0 0 .6 8 -0 .7 3
L ebonne t s 5497 .76 -  4 .3 5 -3 1 8 .2 0 - 0 .0 8 -0 .9 2
S a tu rn vs -1 4 2 8 .4 7 80 .04 -3 6 5 .1 0 1 .4 1 -2 .3 5 *
B e l le p a tn a vs -1 6 3 8 .1 9 66 .86 -3 7 6 .0 4 1 .8 0 -2 .8 7 *
N ira vs 4467.33 -  2 .4 5 -3 0 4 .4 9 - 0 .4 6 -2 .3 7 *
a /
— P r e d ic te d  y i e ld  = a  +  b j  (P I)  + b 2 (D I) .
h /
— A s te r i s k  * i n d i c a t e s  b s i g n i f i c a n t  a t  P = 0 .0 5 .
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( i f  th e  r i c e  i s  grown u n d e r  th e  c o n d i t io n s  o f  th e  e x p e r im e n t 
d e s c r ib e d  e a r l i e r  and th e  DI i s  c a l c u l a t e d  on  a  0 -9  s c a l e ) :
(1 ) S a tu rn  Y = -1 4 2 8 .4 7  -  3 6 5 .7 0  (D I) + 8 0 .0 4  (P I )
(2 )  B e l le p a tn a  Y = -1 6 3 8 .1 9  -  3 7 6 .0 4  (D I) +  6 6 .8 6  (P I )
(3 )  N ira  Y = 4 4 6 7 .3 3  -  3 0 4 .4 9  (D I) -  2 .4 5  (P I )
The c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e e n  Y and DI and  r e g r e s s i o n s  
o f  DI on  Y w e re  a l s o  c a l c u l a t e d  f o r  v a r i e t i e s  in o c u la t e d  w i th  R. 
s o l a n i  (T a b le  2 7 ) ,  B a s h m a ti ,  N a to , S a tu r n ,  B ra z o s , L a b e l l e ,  S t a r ­
b o n n e t ,  Dawn, and L e b o n n e t show ed a  n e g a t iv e  c o r r e l a t i o n  b e tw ee n  Y 
and  D I. H ow ever, th e  c o r r e l a t i o n s  w e re  n o t  s i g n i f i c a n t .  B ash m a ti 
was m o d e ra te ly  r e s i s t a n t ,  N a to , S a tu r n ,  an d  B razo s  w ere  m o d e ra te ly  
s u s c e p t i b l e  and  th e  o t h e r  f o u r  v a r i e t i e s  w e re  s u s c e p t i b l e  to  s h e a th  
b l i g h t .  The r e s t  o f  th e  v a r i e t i e s  show p o s i t i v e  c o r r e l a t i o n s .  T h is  
was m a in ly  d ue  to  l a c k  o f  d e v e lo p m e n t o f  t h e  d i s e a s e  w h ich  i s  
d e p e n d e n t upon  h ig h  l e v e l s  o f  m o is tu r e  and  te m p e r a tu r e .  I t  was 
o b se rv e d  t h a t  d u r in g  th e  1976 g ro w in g  s e a s o n ,  th e  te m p e r a tu r e  and 
h u m id ity  w e re  lo w e r th a n  n o rm a l .  T h is  a c c o u n te d  f o r  l e s s  d e v e lo p m en t 
o f  s h e a th  b l i g h t  i n  th e  e x p e r im e n ta l  p l o t s  a t  C ro w ley , LA. N e v e r th e ­
l e s s ,  th e  r e g r e s s i o n  a n a l y s i s  (T a b le  28) f o r  p r e d i c t i o n  o f  th e  
e f f e c t s  o f  s h e a th  b l i g h t  DI on y i e l d  was s i g n i f i c a n t  f o r  T ad u c an , 
IR -8 , Z e n i th ,  and S ta r b o n n e t .  The c o r r e l a t i o n  c o e f f i c i e n t  b e tw ee n  
Y and DI f o r  S ta rb o n n e t  w as 0 .5 1 ,  w h ich  was n o t  s i g n i f i c a n t  b u t  
q u i t e  h ig h .  T h e re fo re  t h e  r e g r e s s i o n  e q u a t io n  Y +  4 5 0 0 .9 4  -  1 8 2 .9 9  
(D I) c o u ld  b e  c o n s id e re d  r e l i a b l e  f o r  S ta r b o n n e t .  H ow ever, a 
m u l t i p l e  r e g r e s s i o n  o f  DI and  P I  on y i e l d  w ou ld  b e  m ore a c c u r a t e  and
97
T a b le  2 7 , C o r r e l a t i o n  c o e f f i c i e n t  b e tw een  th e  y i e l d  (Y) and d i s e a s e  
in d e x  (D l) o f  16 v a r i e t i e s  o f  r i c e  i n f e c t e d  w ith  s h e a th  
b l i g h t . -
V a r i e t i e s R e s i s ta n c e  l e v e l
C o r r e l a t i o n  c o e f f i c i e n t ,  r , —^  
Y an d  Dl
T e te p R 0 .1 3
T aducan R 0 .7 7 * *
B ash m a ti R - 0 .2 0
IR -2 2 MR 0 .4 9
IR -8 MR 0 .6 0 *
V i s t a MR 0 .4 0
Z e n i th MS 0 .5 6
TN-1 MS 0 .1 5
N ato MS - 0 .2 3
S a tu r n MS - 0 .1 7
B ra z o s MS - 0 .1 7
N o v a-66 MS 0 .3 6
L a b e l l e S - 0 .1 8
S ta r b o n n e t S - 0 .5 1
Dawn s - 0 .1 9
L e b o n n e t vs - 0 .0 5
3  /
— C a lc u la te d  fro m  12 o b s e r v a t io n  p e r  v a r i e t y  o b ta in e d  from  u n in o c u la te d ,  
i n o c u la t e d ,  an d  in o c u la te d  and  s p ra y e d  w i th  benom yl p l o t s  a t  R ic e  
E x p t .  S t a . ,  C ro w le y , L a .
—^ A s te r i s k s  * an d  ** i n d i c a t e  t h e  r  s i g n i f i c a n t  a t  P = 0 .0 5  and  
P -  0 .0 1 ,  r e s p e c t i v e l y .
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T a b le  28. R e g r e s s io n  f o r  p r e d i c t i o n  o f  th e  e f f e c t  o f  s h e a th  b l i g h t  
d i s e a s e  in d e x  (D l)  on y i e l d  o f  16 v a r i e t i e s  o f  r i c e . —
V a r ie ty
R e s i s ta n c e
l e v e l
I n t e r c e p t
a
R e g re s s io n  
c o e f f i c i e n t ,  b i b /t - v a l u e —
T e te p R 3 0 6 6 .9 5 1 9 2 .6 4 0 .4 3
T aducan R 2 5 5 4 .2 0 1 9 3 5 .4 2 3 .8 6 * *
B ash m ati R 2 8 2 9 .8 2 - 1 1 4 .9 5 - 0 .6 4
IR -2 2 MR 2 7 6 5 .5 2 6 9 8 .2 1 1 .7 6
IR -8 MR 3 4 9 5 .0 7 4 9 3 .8 7 2 .3 8 *
V is  t a MR 4 0 2 9 .0 0 1 7 1 .3 7 1 .3 9
Z e n i th MS 3 3 1 8 .8 9 2 6 3 .7 3 2 .1 3 *
TN-1 MS 3 9 8 6 .4 3 7 0 .2 6 0 .4 8
N ato MS 3 7 9 3 .2 1 -  7 7 .6 0 - 0 .7 6
S a tu r n MS 4 9 7 5 .7 9 -  8 3 .3 4 - 0 .5 4
B razo s MS 3 4 0 3 .7 2 -  9 2 .5 9 - 0 .5 4
N ov a-66 MS 3 9 4 9 .8 1 2 1 2 .6 5 1 .2 3
L a b e l le S 3 3 3 4 .2 0 -  5 4 .8 1 - 0 .5 9
S ta rb o n n e t S 4 5 0 0 .9 4 -1 8 4 .9 9 -1 .8 8 *
Dawn S 3 7 0 7 .4 4 -  3 6 .2 2 - 0 .6 1
L eb o n n e t VS 3 7 5 5 .1 5 -  1 4 .7 2 - 0 .1 6
a /
- P r e d i c t e d  y i e l d  = a  +  b ( D l ) .
—^ A s te r i s k s  * an d  ** i n d i c a t e  b s i g n i f i c a n t  a t  P = 0 .0 5  and  
P = 0 .0 1 ,  r e s p e c t i v e l y .
99
r e l i a b l e ,  a s  h a s  b e e n  p o in te d  o u t  b y  Van D er P la n k  (1 2 0 ) and  o t h e r s  
( 6 ) .  As th e  P I  o f  v a r i e t i e s  i n  t h e  s h e a th  b l i g h t  e x p e r im e n t w as 
n o t d e te rm in e d ,  th e  m u l t i p l e  r e g r e s s i o n  e q u a t io n  c o u ld  n o t  b e  
c a l c u l a t e d  f o r  t h i s  d i s e a s e .
T h is  ty p e  o f  in f o r m a t io n  i s  im p o r ta n t  i n  th e  s e n s e  t h a t  i t  
makes i t  p o s s i b l e  to  p r e d i c t  y i e l d  o r  y i e l d  l o s s e s  f o r  th e  v a r i e t y  
c o n c e rn e d ,  i n  o r d e r  to  f o r e c a s t  th e  n eed  f o r  . fu n g ic id e s  o r  to  f i x  
r o t a t i o n  s c h e d u le s .
P r e d i c t i o n  o f  s te m  r o t  s e v e r i t y  an d  y i e l d  l o s s e s  b a s e d  on
f u n c t i o n a l  in o c u lu m  i n  f i e l d  s o i l  a t  p l a n t i n g .  T h is  e x p e r im e n t ,
c o n d u c te d  o v e r  two y e a r s  on 30 d i f f e r e n t  f i e l d s  i n  s o u th w e s t  
L o u i s i a n a ,  was d e s ig n e d  to  d e te rm in e  th e  c o r r e l a t i o n  and  r e g r e s s i o n  
b e tw een  f u n c t i o n a l  in o c u lu m  (TV S/g) o f  _S. o r y z a e  and S^ . o ry z a e  v a r .  
i r r e g u l a r e  and P I ,  D I, and  y i e l d  l o s s  (Y L ). T h e re  was a  s i g n i f i c a n t  
p o s i t i v e  c o r r e l a t i o n  b e tw ee n  P I  a t  t i l l e r i n g  and  P I  a t  m a tu r i t y  o r  
DI o r  TVS/g s o i l  o f  o ry z a e  a n d /o r  J>. o ry z a e  v a r .  i r r e g u l a r e  
(T a b le  2 9 ) .  T h is  s u g g e s t s  t h a t  s te m  r o t  s e v e r i t y  and  th e  n e c e s s i t y  
f o r  f u n g i c i d a l  s p r a y s  c o u ld  b e  p r e d i c t e d  from  th e  P I  a t  th e  t i l l e r i n g  
s ta g e  o r  i t  c o u ld  b e  p r e d i c t e d  fro m  th e  TVS/g s o i l  d e t e r m in a t io n  a t  
p l a n t i n g .
The t h r e e  v a r i e t i e s ,  L a b e l l e ,  N a to , and  S a tu r n ,  u s e d  i n  
th e s e  t e s t s  w ere  co m m erc ia l v a r i e t i e s  commonly grow n i n  s o u th w e s t  
L o u i s i a n a .  They r e p r e s e n t e d  a  ra n g e  from  m o d e ra te ly  s u s c e p t i b l e  to  
v e ry  s u s c e p t i b l e  i n  d i s e a s e  r e a c t i o n .  T a b le  30 sum m arizes th e  d a ta  
c o l l e c t e d  o v e r  two y e a r s  on th e s e  t h r e e  v a r i e t i e s .  T h e re  w e re
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T a b le  2 9 . The r e l a t i o n s h i p  b e tw ee n  p e r c e n t  i n f e c t i o n  a t  t i l l e r i n g  
o r  m a tu r i t y  and  f u n c t i o n a l  in o c u lu m  o f  th e  s te m  r o t  
f u n g i  a t  p l a n t i n g .
C o r r e l a t i o n c o e f f i c i e n t ,
V a r ia b le s P I ( t i l l e r i n g ) P I  ( m a tu r i ty )
P I ( m a tu r i ty ) 0 .9 0 * *
Dl
TVS/g s o i l  o f
0 .9 6 * * 0 .9 5 * *
S . o ry z a e  
TVS/g s o i l  o f
0 .7 4 * * 0 .9 0 * *
S . o ry z a e  v a r .  
i r r e g u l a r e  
Sum
0 .3 9 * 0 .3 0 *
(TVS/S. o r y z a e  + 
TVS/S. o ry z a e  v a r .  
i r r e g u l a r e )
0 .7 0 * * 0 .7 4 * *
— C o r r e l a t i o n  c o e f f i c i e n t  c a l c u l a t e d  from  1974 f i e l d  d a t a ,  o b ta in e d  
from  11 r i c e  f i e l d s  e a c h  w ith  5 o b s e r v a t i o n s / f i e l d  f o r  P I ,  D l, 
and  TVS/g s o i l  o f  J3. o ry z a e  and S^ . o ry z a e  v a r .  i r r e g u l a r e .
—^ A s te r i s k s  i n d i c a t e  t h e  r - v a lu e  s i g n i f i c a n t  a t  P = 0 .0 5  (* ) and 
P = 0 .0 1  ( * * ) .
T ab le  30 . E f f e c t  o f  t o t a l  v i a b l e  s c l e r o t l a / g  s o i l  (TVS/g) o f  jS. o ry z a e  and S_. o ry z a e  v a r .  
I r r e g u l a r e  In  f i e l d  s o i l  a t  p l a n t in g  and su b se q u e n t stem  r o t  s e v e r i t y .
Y e a r V a r i e t y
T V S /g  
S .  o r y z a e
T V S /g
S .  o r y z a e  v a r .  i r r e g .
%
i n f e c t i o n ,  P I
D i s e a s e
% l o s s
1974:
L a b e l le 0 .1 9 1 .0 3 7 .7 1 .0 8 0 .7
Nato 0 .4 0 1 .0 1 6 .2 1 .0 6 0 .3
S a tu rn 1 .6 0 1 .4 6 4 7 .2 1 .6 2 5 .8
1976:
L a b e l le 0 .1 7 0 .2 1 3 7 .2 1 .4 1 1 1 .3
Nato 0 .1 0 0 .3 7 2 9 .8 1 .3 4 9 .4
S a tu rn 0 .1 5 0 .79 38 .9 1 .5 3 1 4 .0
a /— Mean o f  5-14 sub sam p les  each  from  3-9  f i e l d s / v a r i e t y .
—^ D ise a se  In d ex  c a l c u la t e d  on a 1 -5  s c a l e .
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s i g n i f i c a n t  v a r i a t i o n s  b e tw e e n  y e a r s  f o r  TVS/g o f  f i e l d  s o i l  w i th  
b o th  f u n g i .  T h is  l e d  to  s i g n i f i c a n t  v a r i a t i o n s  i n  P I ,  D I, an d  YL 
a l s o .  In  b o th  y e a r s  th e  P I ,  D I, and  YL w e re  h ig h e r  f o r  S a tu r n  
w h ic h  i s  a  v e ry  s u s c e p t i b l e  v a r i e t y  th a n  f o r  L a b e l l e  o r  N ato  
(m o d e ra te ly  s u s c e p t i b l e  v a r i e t i e s ) . The c o r r e l a t i o n  c o e f f i c i e n t  
b e tw e e n  TVS/g s o i l  o f  jS, o r y z a e  o r  S_. o ry z a e  v a r .  i r r e g u l a r e  o r  
com bined  (sum) an d  P I ,  D I, o r  YL w ere  p o s i t i v e  and  s i g n i f i c a n t  f o r  
S a tu r n  b u t  n o t  f o r  L a b e l le  o r  N ato  (T a b le  1 0 ) .  T h is  c o n f irm s  t h a t  
t h e  v a r i e t y  S a tu r n  i s  v e ry  s u s c e p t i b l e  t o  s te m  r o t  ( 4 1 ) .  The 
s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  b e tw e e n  TVS/g s o i l  and P I ,  D I , o r  
YL o f  L a b e l le  a n d  N ato  i n  t h i s  t e s t  was n o t  e x p e c te d  and  c a n  n o t  be 
e x p la in e d  by th e  in f o r m a t io n  a v a i l a b l e  c o n c e rn in g  th e  s te m  r o t  
d i s e a s e .  T h ese  r e s u l t s  w a r r a n t  f u r t h e r  s tu d y .  S in c e  t h e r e  w as a  
s i g n i f i c a n t  c o r r e l a t i o n  b e tw e e n  th e  TVS/g s o i l  and  P I ,  D I, o r  YL; 
a  r e g r e s s i o n  o f  TVS/g s o i l  on  P I ,  D I, and  YL w e re  c a l c u l a t e d  
(T a b le  3 1 ) .  A l l  th e  v a r i e t i e s  h a d  r e g r e s s i o n  c o e f f i c i e n t s  s i g n i f i c a n t  
f o r  P I  and D I , h o w e v e r , o n ly  S a tu r n  shows a  s i g n i f i c a n t  r e g r e s s i o n  
c o e f f i c i e n t  f o r  YL. T h is  i n d i c a t e s  t h a t  a  t o t a l  o f  0 .5  V S/g s o i l  o f  
_S. o ry z a e  and  _S. o ry z a e  v a r .  i r r e g u l a r e  w ou ld  b e  enough to  c a u s e  
s i g n i f i c a n t  y i e l d  l o s s e s  i n  a  s u s c e p t i b l e  v a r i e t y  su ch  a s  S a tu r n .  
N e v e r th e le s s ,  a  m u l t i p l e  r e g r e s s i o n  o f  P I ,  D I , o r  YL a s  d e p e n d e n t 
v a r i a b l e  and  TVS/g s o i l  o f  S_. o ry z a e  an d  S_. o ry z a e  v a r .  i r r e g u l a r e  
a s  in d e p e n d e n t  v a r i a b l e s  show ed t h a t  o n ly  DI h a d  r e g r e s s i o n  
c o e f f i c i e n t s  b^  and  b£  s i g n i f i c a n t  f o r  L a b e l l e  an d  S a tu r n ,  The 
r e g r e s s i o n  c o e f f i c i e n t  b^ w as s i g n i f i c a n t  f o r  P I  o f  a l l  t h r e e  
v a r i e t i e s .  YL d o es  n o t  seem  to  h a v e  a  s i g n i f i c a n t  b f o r  any  v a r i e t y
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T ab le  31. R e g re s s io n  a n a l y s i s  f o r  p r e d i c t i o n  o f  th e  e f f e c t  o f
f u n c t io n a l  in o c u lu m  o f  s te m  r o t  fu n g i (TV S/g s o i l )  on 
s te m  r o t  s e v e r i t y  on th r e e  v a r i e t i e s  o f  r i c e . i l /
V a r ie t i e s
D ependent
v a r i a b le s I n t e r c e p t  a
R e g re s s io n  . , 
c o e f f i c i e n t  b— c /t - v a lu e —
P I 29 .66 -6 .7 6 -2 .8 6 * *
L a b e lle DI 1 ,3 2 -0 .0 7 -2 .5 1 * *
YL 9 .3 2 3 .22 0 .5 8
P I 2 8 .4 0 -1 0 .2 1 -4 .9 7 * *
Nato DI 1 .3 1 -0 .1 2 -5 .0 4 * *
YL 13 .18 - 1 .8 0 -0 ,8 9
PI 30 .50 6.25 5 .17**
S a tu rn DI 1 .41 0 .09 5 .33**
YL 1 2 .6 0 2.21 2.40*
—^ P re d ic te d P I , Dl o r YL (%) = a  +  b (TVS/g s o i l ) .
—^ R e g re s s io n  c o e f f i c i e n t  c a l c u l a t e d  from  two y e a rs  o f  f i e l d  d a t a .
c /— A s te r i s k s  * and ** i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .0 5  
and P = 0 .0 1 ,  r e s p e c t i v e l y .
T ab le  32. M u lt ip le  r e g r e s s io n  f o r  p r e d i c t i o n  o f  th e  e f f e c t  o f  f u n c t io n a l  inocu lum  o f  o ry z a e  
(S_.o.) and S_. o ry z a e  v a r i r r e g u l a r e  (S_.o_.i_.) on P I ,  D I, and  p e r c e n t  y i e ld  lo s s  (YL) 
o f  t h r e e  r i c e  v a r i e t i e s . —
V a r i e t i e s
D ependent
v a r i a b le s
I n t e r c e p t
a
R e g re s s io n
h /
c o e f f i c i e n t s — t - v a l u e ^
bl/(S_.o_.) b 2  /  (.S_.o_.i_.) b l b 2
P I 1 7 .2 7 90 .67 -1 5 .2 0 3 .24** -4 .7 4 * *
L a b e l le DI 1 .1 8 1 .0 1 -  0 .1 6 3 .02** -4 ,2 7 * *
YL 8 .5 4 8 .9 9 2 .7 5 0 .4 3 0 .4 7
P I 28 .67 -2 9 .4 7 -  3 .1 2 -2 .9 2 * * -0 .7 5
N ato DI 1 .3 2 -  0 .3 4 -  0 .0 4 -2 .9 3 * * -0 .7 9
YL 1 3 .2 6 5 .5 3 -  4 .2 5 0 .4 2 -0 .8 9
P I 32 .34 1 1 .1 6 1 .6 6 5 .46** 0 .8 5
S a tu rn DI 1 ,4 2 0 .1 2 0 .0 7 3 .82** 2 .7 5 *
YL 1 2 .9 8 3 .1 2 1 .3 5 1 .9 2 0 .8 5
a /
— P r e d ic te d  P I ,  D l,  o r  YL = a  +  b i  (S_.o_.) + b 2 (S.»o_»i.) ■
—^ M u ltip le  r e g r e s s io n  a n a ly z e d  from  two y e a rs  f i e l d  d a t a ,  
c /— A s te r i s k s  * and ** in d i c a t e  th e  r e g r e s s io n  c o e f f i c i e n t s  a r e  s i g n i f i c a n t  a t  P = 0 .0 5  and 
P = 0 .0 1 ,  r e s p e c t i v e l y .
105
(T a b le  3 2 ) .  T h is  s u g g e s t s  t h a t  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  can  
b e  u se d  to  p r e d i c t  P I  o r  DI a g a i n s t  TVS/g s o i l  o f  j3. o ry z a e  and  
S^ . o ry z a e  v a r .  i r r e g u l a r e . W eb ste r e t  a l  (122 ) fo u n d  a  p o s i t i v e  
c o r r e l a t i o n  b e tw een  TVS/g s o i l  o f  S^ . o ry z a e  and  DI o r  YL and 
c o n c lu d e d  t h a t  0 .6  TVS/g s o i l  was enough  to  ca u se  s i g n i f i c a n t  y i e l d  
l o s s e s  i n  th e  s u s c e p t i b l e  v a r i e t y  C o lo ro .  On th e  o t h e r  hand  a 
m u l t i p l e  r e g r e s s i o n  a n a l y s i s  f o r  p r e d i c t i o n  o f  th e  r e l a t i o n s h i p  o f  
P I  and DI o f  s te m  r o t  on y i e l d  o f  t h e s e  t h r e e  v a r i e t i e s  showed 
(T ab le  33 ) t h a t  n e i t h e r  c o e f f i c i e n t s  w e re  s i g n i f i c a n t  f o r  any v a r i e t y .  
N e v e r th e le s s ,  th e  m u l t i p l e  r e g r e s s i o n  o f  P I  and DI on y i e l d  (Y) 
c a l c u l a t e d  from  th e  a r t i f i c i a l l y  i n o c u l a t e d  y i e l d  l o s s  e x p e r im e n t a t  
C row ley , LA (T a b le  26) a p p e a r  to  b e  s i g n i f i c a n t  f o r  th e  s u s c e p t i b l e  
v a r i e t i e s  S a tu r n ,  B e l l e p a t n a ,  and N i r a .  T h is  i n d i c a t e s  t h a t  t h e r e  
was a  l o t  o f  v a r i a t i o n  i n  th e  o u t f i e l d  e x p e r im e n ts  fro m  f i e l d  to  
f i e l d  a n d  from  y e a r  to  y e a r .  As t h e  i s o l a t e s  o f  S^ . o ry z a e  and  S. 
o ry z a e  v a r .  i r r e g u l a r e  v a r y  i n  v i r u l e n c e  (T a b le  7 ) ,  t h e  v i r u l e n c e  
o f  i s o l a t e s  i n  one f i e l d  may d i f f e r  fro m  t h a t  o f  a n o th e r  f i e l d .
A ls o , t h e  p r o p o r t i o n  o f  s c l e r o t i a  o f  S . o ry z a e  and  S^ . o ry z a e  v a r .  
i r r e g u l a r e  i n  a  f i e l d ' s  s o i l  may i n f l u e n c e  th e  s e v e r i t y  o f  th e  d i s e a s e ,  
to  some e x t e n t .  Of c o u r s e  th e  e f f e c t s  o f  m ic ro b e s ,  s o i l  t o x i c i t y *  
and  c l im a t e  h ave  to  b e  ta k e n  i n t o  a c c o u n t  I n  any d i s e a s e  com plex .
I n  any c a s e ,  f o r  p r e d i c t i o n  p u r p o s e s ,  a  m u l t i p l e  r e g r e s s i o n  i s  m ore 
a c c u r a t e  and  r e l i a b l e  th a n  s im p le  r e g r e s s i o n ,  e s p e c i a l l y  i f  t h e r e  a r e  
c o r r e l a t i o n s  b e tw een  t h e  in d e p e n d e n t v a r i a b l e s .  Van D er P la n k  and  
o th e r s  ( 6 ,  120) h a v e  s t r e s s e d  th e  im p o r ta n c e  o f  m u l t i p l e  r e g r e s s io n  
a n a ly s  i s .
Table 33. Multiple regression for prediction of the effects of PI and DI of stem rot on percent
yield losses (YL) of three varieties of rice.—1'
I n t e r c e p t R e g re s s io n  c o e f f i c i e n t s ^ t - v a lu e —^
V a r i e t i e s (a ) b i / ( P l ) b 2 /(D l) b i b2
L a b e l le 1 .1 8 0 .1 7 3 .6 0 0 .6 4  0 .1 6
Nato -1 7 .3 5 - 0 .4 1 3 0 .5 9 - 1 .0 5  0 .8 5
S a tu rn -  6 .7 9 0 .1 8 1 0 .2 7 1 .4 0  1 .1 7
—^ P re d ic te d  YL = A + b jC P l)  +  b 2 (D l) .
—^ R e g re ss io n  c o e f f i c i e n t s  c a l c u l a t e d  from  two y e a r s  o f  f i e l d  d a t a .
—^ None o f  th e  t - v a lu e s  w ere s t a t i s t i c a l l y  s i g n i f i c a n t  a t  th e  P = 0 .0 5  l e v e l .
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Prediction of yield losses due to sheath blight based on
F I .  T a b le s  34 and 35 show th e  c o r r e l a t i o n  an d  r e g r e s s i o n  b e tw e e n
P I  w ith  s h e a th  b l i g h t  an d  p e r c e n t  YL i n  t h r e e  v a r i e t i e s  o f  r i c e .  
L a b e l le  b e in g  t h e  m ost s u s c e p t i b l e  v a r i e t y  to  s h e a th  b l i g h t ,  t h e r e  
was a  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  b e tw e e n  P I  and  YL and  a  
s i g n i f i c a n t  r e g r e s s i o n  o f  P I  on  YL. F o r  N ato  and  S a tu r n ,  two 
m o d e ra te ly  r e s i s t a n t  to  m o d e ra te ly  s u s c e p t i b l e  v a r i e t i e s ,  th e  
c o r r e l a t i o n  c o e f f i c i e n t s  w ere  p o s i t i v e  and  q u i t e  h ig h  b u t  th e  
r e g r e s s io n  c o e f f i c i e n t s  w e re  n o t  s i g n i f i c a n t .  T h is  was p ro b a b ly  
due to  th e  f a c t  t h a t  th e  d i s e a s e  d id  n o t  d e v e lo p  s u f f i c i e n t l y  to  
l i m i t  y i e l d .  IRRI (4 9 ) h a s  o b ta in e d  y i e l d  l o s s e s  due to  s h e a th  
b l i g h t  i n  a  m o d e ra te ly  s u s c e p t i b l e  v a r i e t y  by  i n o c u l a t i n g  a t  
d i f f e r e n t  s t a g e s  o f  g ro w th  o f  th e  p l a n t .  The d e v e lo p m e n t o f  s h e a th  
b l i g h t  was d e p e n d e n t u p o n , b e s id e s  in o c u lu m , th e  te m p e ra tu r e  and  
h u m id ity  i n  th e  f i e l d  (3 5 ,  1 2 6 ) ,  t h i c k  p l a n t i n g s ,  and  h ig h  l e v e l s  
o f  n i t r o g e n  f e r t i l i z e r  (2 6 ,  7 9 ) .  I n  t h i s  s tu d y  i t  was o b v io u s  t h a t  
w h e th e r  th e  v a r i e t y  w as s u s c e p t i b l e  o r  m o d e ra te ly  s u s c e p t i b l e ,  t h e r e  
was v a r i a t i o n  i n  th e  d e v e lo p m e n t o f  t h e  d i s e a s e  from  a r e a  to  a r e a  
and  from  y e a r  to  y e a r .  The v a r i a t i o n  i n  v i r u l e n c e  among i s o l a t e s  
o f  R. s o l a n i  (7 6 ,  112) a l s o  h a s  t o  b e  ta k e n  i n t o  a c c o u n t .  H ow ever, 
b o th  th e  f i e l d  r e s u l t s  an d  th e  r e s u l t s  from  th e  a r t i f i c i a l l y  
in o c u la te d  e x p e r im e n t w e re  s i m i l a r  f o r  t h i s  d i s e a s e .  T h is  I n d i c a t e s  
t h a t  th e  p e r c e n t  y i e l d  l o s s  o f  t h e  s u s c e p t i b l e  v a r i e t y  L a b e l le  
c o u ld  b e  p r e d i c t e d  from  th e  r e g r e s s i o n  e q u a t io n :  YL = 3 .4 0  +  0 .3 3
( P I ) . A m u l t i p l e  r e g r e s s i o n  o f  P I  and  DI on y i e l d  w ould  h a v e  b e e n
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T a b le  3 4 . C o r r e l a t i o n  c o e f f i c i e n t  b e tw e e n  th e  p e r c e n t  i n f e c t i o n  
(P I )  due to  s h e a th  b l i g h t  a n d  p e r c e n t  y i e l d  l o s s e s  (YL) 
i n  t h r e e  v a r i e t i e s  o f  r i c e .
V a r i e t i e s
R e s i s t a n c e
l e v e l
C o r r e la t 3 /pi on  c o e f f i c i e n t ,  r —
1974 19762/ C om bined f o r  b o th  y e a r s
L a b e l l e VS 0 .4 0 0 .5 6 * 0 .5 1 * *
N ato MR 0 .6 6 — 0 .6 6
S a tu r n MS 0 .0 8 0 .9 9 * 0 .2 6
<11— A s t e r i s k s  * and  ** i n d i c a t e  t h e  r - v a l u e  s i g n i f i c a n t  a t  P = 0 .0 5  
and  P = 0 .0 1 ,  r e s p e c t i v e l y .
T a b le  3 5 . R e g r e s s io n  a n a l y s i s  f o r  p r e d i c t i o n  o f  th e  e f f e c t  o f
s h e a t h  b l i g h t  (P I )  a n  p e r c e n t  y i e l d  l a s s e s  (YL) o f  t h r e e  
v a r i e t i e s  o f  r i c e . —'
V a r i e t i e s
I n t e r c e p t
a
R e g r e s s io n  c o e f f i c i e n t ^  .
b  t - v a l u e —
L a b e l l e 3 .4 0 0 .3 3 3 .1 5 * *
N ato - 0 .6 3 0 .4 2 1 .5 3
S a tu r n 4 .7 8 0 .2 1 0 .7 6
—^ P r e d ic te d  % y i e l d  l o s s  = a  +  b ( P l )
—^ C a lc u l a te d  fro m  two y e a r s  o f  f i e l d  d a t a  o b ta in e d  fro m  30 f i e l d s ,  
c /— A s t e r i s k  ** i n d i c a t e s  r e g r e s s i o n  c o e f f i c i e n t  s i g n i f i c a n t  a t  
P = 0 .0 5 .
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m o r e  a c c u r a t e  a n d  r e l i a b l e .  A s t h e  D I w a s  n o t  d e t e r m in e d  i n  t h i s  
e x p e r i m e n t ,  t h e  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  c o u ld  n o t  b e  c a r r i e d  
o u t .
INTERACTIONS AMONG THE SCLEROTIAL FUNGI PATHOGENIC TO RICE
I n - v iv o  s tu d y  o f  t h e  i n t e r a c t i o n s  among s c l e r o t i a l  fu n g i
a t t a c k i n g  r i c e .  Two f i e l d  t e s t s  w e r e  c o n d u c t e d  o n  S t a r b o n n e t  r i c e
to  d e te rm in e  i f  t h e r e  w e re  i n t e r a c t i o n s  b e tw e e n  s c l e r o t i a l  fu n g i 
a t t a c k i n g  r i c e  s tem s  and s h e a t h s .  The f i r s t  t e s t  w h ich  d e a l t  w ith  
th e  e f f e c t  o f  t im e  o f  a p p l i c a t i o n  o f  _S. o ry z a e  and R. s o l a n i  
in o cu lu m  s e p a r a t e l y  o r  i n  c o m b in a tio n  (T a b le  36) on  d i s e a s e  s e v e r i t y  
and  y i e l d  show ed t h a t  j». o r y z a e  a p p l ie d  a l o n e  a t  m i d - t i l l e r i n g  d id  
n o t  s i g n i f i c a n t l y  d e c re a s e  y i e l d  (T a b le  3 7 ) .  H ow ever, R . s o l a n i  
a lo n e  o r  i n  c o m b in a tio n  w i th  S_. o ry z a e  s i g n i f i c a n t l y  r e d u c e d  th e  
y i e l d  o f  S ta r b o n n e t  r i c e .  The m ost s e v e r e  l o s s  was o b ta in e d  when 
S . o ry z a e  w as a p p l ie d  a t  m i d - t i l l e r i n g  and  It. s o l a n i  w as a p p l ie d  a t  
th e  b o o t s t a g e  o f  g row th  (T a b le  3 6 ) .  T h e re  d id  n o t  seem  to  be any 
i n t e r a c t i o n  b e tw e e n  th e s e  two f u n g i .  U n d er n a t u r a l  c o n d i t i o n s ,  s te m  
r o t  i s  o f t e n  s e v e r e  in  t i l l e r s  a f f e c t e d  b y  s h e a th  b l i g h t  o r  v i c e -  
v e r s a .  T h e re  i s ,  h o w ev er, no r e p o r t  i n  t h e  l i t e r a t u r e  c o n c e rn in g  th e  
i n t e r a c t i o n s  b e tw ee n  th e s e  tw o f u n g i .
I n  t h e  seco n d  t e s t  EL o ry z a e  and  R . s o l a n i  w e re  i n o c u la te d  
i n  c o m b in a tio n s  w ith  two o t h e r  f u n g i ,  R. o ry z a e  and _S. o r y z a e  v a r .  
i r r e g u l a r e . The t r e a tm e n ts  a r e  shown i n  T a b le  38 . I n  t h i s  t e s t ,  
t h e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  among t r e a tm e n ts  f o r  y i e l d  
(T a b le  39a) and  f o r  DI ( T a b le  39b) o f  s te m  r o t .  A n a ly s is  o f  v a r ia n c e
T ab le  36 , T re a tm e n ts , y i e l d s ,  and d i s e a s e  s e v e r i t y  o f  s tem  r o t  and s h e a th  b l i g h t  i n t e r a c t i o n  
s tu d y  in  f i e l d  p l o t s .
a /T re a tm e n t-
Mean y i e l d  
( lb s /A  ) V
Stem r o t  
D .I .
% t i l l e r s  
Stem r o t
in f e c te d  
S h ea th  b l i g h t
U n tre a te d 4112a 1 ,5 3 32 10
S. o ry z a e  -  M i d - t i l l e r i n g  
R. s o l a n i  -  M l d - t i l l e r i n g
3909ab 2 .6 0 87 10
+
S . o ry z a e  -  b o o t 
S , o ry z a e  +  R. s o l a n i  -
3590bc 2 .7 5 77 100
M i d - t i l l e r i n g 3517c 2 .8 1 73 98
R. s o l a n i  -  M i d - t i l l e r i n g  
S. o ry z a e  -  M i d - t i l l e r i n g
3500c 1 .8 6 40 96
+
R. s o la n i  -  b o o t
3317c 2 .7 2 80 100
^  /
— Fungus o r  fu n g i u sed  to  in o c u la te  p la n t s  and grow th s ta g e  o f  i n o c u la t i o n .
—^ Means fo llo w ed  by th e  same l e t t e r  w ere n o t  s i g n i f i c a n t l y  d i f f e r e n t .
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T a b le  3 7 . A n a ly s is  o f  v a r i a n c e  t a b l e  f o r  s te m  r o t  and  s h e a th  
b l i g h t  i n t e r a c t i o n  s tu d y  i n  f i e l d  p l o t s .
S o u rce d f Sum o f  S q u a re s Mean S q u a re s F - v a l u e ^
T o ta l 17 2031392 .4
T re a tm e n t 5 1 1 8 9 4 5 7 .1 2 3 7 8 9 1 ,4 1 5 .3 * *
B lo ck 2 686 1 9 5 .1 3 4 3 0 9 7 .6 2 2 .0 * *
E r r o r 10 1 5 5 7 4 0 .2 1 5 5 7 4 .0
C. V. (%) = 3 .4
a /— F - v a lu e s  fo llo w e d  by a s t e r i s k s  w e re  s i g n i f i c a n t  a t  th e  1% l e v e l .
T ab le  38 . E f f e c t  o f I n o c u la t io n  w ith  R. o ry z a e  R. s o la n i  (R.s^O* ,S. o ry z a e  (S .o _ .) , and
S^ . o ry z a e  v a r .  i r r e g u l a r e  ( S .£ . i , . )  > a lo n e  o r  i n  c o m b in a tio n , on d i s e a s e  s e v e r i t y  and 
y i e l d  lo s s e s  i n  S ta rb o n n e t r i c e .
T rea tm e n ts  
( in o c u la te d  w ith )
P e rc e n t  
Stem r o t
t i l l e r s  i n f e c t e d  w ith  
S h ea th  b l i g h t  S h ea th  s p o t
Stem r o t  
s e v e r i t y  
D1
Mean % lo s s  
i n  y i e ld ^
U n in o c u la te d 87 3 3 J 1 w4 . l g — b /- a —
R .jd. 85 4 80 3 .8 g 5 . Sab
_S._o .jL. 100 5 1 5 .9 b cd e 7 . 8abc
_R._o. +  _S. o_. 100 3 70 6 . Sab 1 0 .3 ab cd
R .o . "1" S . o . i . 100 2 78 5 . 8b c d e f 1 0 .7 ab cd e
_S.£. 100 4 5 6 . 3abcd 1 4 .4 b c d e f
_S.£. + _S.o_._i. 100 5 3 6 . 4abc 1 4 .5 b c d e fg
_R._o. + R._s. 89 83 73 4 . 2g 1 6 .8bcdefgh
S_ + R_. s_. 100 98 3 5 ,4 e f 1 7 .3 c d e fg h i
R .o . R .s .  "P S .o .
+ _S_.o_._i. 100 80 70 6 .3 ab cd 2 1 .2 d e fg h ij
S.._o. +  _R._s, 100 99 3 6 . 8a 2 2 .9 g h ijk
R._s. 84 100 3 4 .4 g 2 3 .1 g h ijk
C. V. (%) = 8 .2
g  /
— A l l  f ig u r e s  a r e  means o f  4 r e p l i c a t i o n s .
— F ig u re s  fo llo w e d  by th e  same l e t t e r  w ere  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  P = 0 .0 5  l e v e l .
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T a b le  3 9 . A n a ly s is  o f  v a r i a n c e  t a b l e  f o r  t h e  e f f e c t  o f  R . o ry z a e  
and o t h e r  s c l e r o t i a l  fu n g i on y i e l d  and  stem  r o t  D l o f  
S ta r b o n n e t  r i c e .
S o u rc e d f Sum o f  S q u a re s Mean S q u a re s _ . a  /  F -v a lu e —
a )  Y ie l d :
T o ta l 47 6269858 .44
T re a tm e n t 11 3 0 4 9106 .49 2 7 7 1 9 1 .5 0 4 .0 6 * *
B lo ck 3 9573 6 4 .6 5 3 2 2 4 5 4 .8 8 4 .7 2 * *
E r r o r 33 2253387 .29 6 8 2 8 4 .4 6
C. V. (%) - 8 .2 2
b) D h -
T o t a l 47 5 7 .2 3
T re a tm e n t 11 4 9 .9 5 4 .5 4 2 1 .6 2 * *
B lo c k 3 0 .3 8 0 .1 3 0 .6 2
E r r o r 33 6 .9 0 0 .2 1
C. V. (%) = 8 .3 5
a /
— A s t e r i s k  ** i n d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .0 1 .
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u s in g  th e  D u n c a n 's  M u l t ip le  Range T e s t  i n d i c a t e d  t h a t  _R. o ry z a e  
and o ry z a e  v a r .  I r r e g u l a r e  d id  n o t  c a u s e  s i g n i f i c a n t  dam age.
R. s o l a n i  and  o ry z a e  c a u s e d  s i g n i f i c a n t  y i e l d  l o s s e s  i n  t h i s  
t e s t  when in o c u la t e d  a lo n e  o r  i n  c o m b in a tio n . When R. o ry z a e  was 
u se d  i n  c o m b in a tio n  w i th  t h e s e  f u n g i ,  y i e l d  l o s s e s  w e re  re d u c e d  
s i g n i f i c a n t l y .  T h is  s u g g e s te d  t h a t  t h e r e  w e re  i n t e r a c t i o n s  
b e tw e e n  II. o ry z a e  and  R. s o l a n i  o r  S^ . o r y z a e . To c o n f irm  th e s e  
r e s u l t s  two m ore e x p e r im e n ts  w e re  p e r fo rm e d , one i n  th e  l a b o r a to r y  
and  a n o th e r  i n  t h e  g re e n h o u se  o n  s e e d l i n g s .
I n  v i t r o  s tu d y  o f  th e  i n t e r a c t i o n  b e tw e e n  s c l e r o t i a l  f u n g i
a t t a c k i n g  r i c e .  T h is  s tu d y  was p e rfo rm e d  i n  P e t r i - d i s h e s  and
c o n s i s t e d  o f  g ro w in g  any two t e s t  f u n g i  o p p o s i te  e a c h  o t h e r  on  PDA 
w i th  o r  w i th o u t  a  s t e r i l e  c u t  p i e c e  o f  s te m  o r  s e e d l i n g s  i n  b e tw ee n  
th e m . A f te r  1 0 -1 5  d ay s o f  i n c u b a t i o n ,  an  a t te m p t  was made to  
r e i s o l a t e  t h e  t e s t  f u n g i .  I n  t e s t s  i n v o lv in g  R. o r y z a e . o n ly  
R. o r y z a e  c o u ld  b e  r e i s o l a t e d  (T a b le  4 0 ) .  R. o ry z a e  re d u c e d  o r  
i n h i b i t e d  s c l e r o t i a  f o r m a t io n  by th e s e  f u n g i ,  and  re d u c e d  o r  d e la y e d  
th e  dam age to  s e e d l i n g s .
S h a h ja h a n  e t  a l  (9 8 ) o b s e rv e d  t h a t  R. o ry z a e  o v e rg re w  a l l  
th e  t e s t  f u n g i  e x c e p t  S_. r o l f s i i  i n  2 -3  d a y s .  T h is  fu n g u s  d id  n o t  
an as to m o se  w i th  R . s o l a n i ,  b u t  d id  a p p e a r  to  c o i l  a ro u n d  and 
p e n e t r a t e  _R. s o l a n i  m ycelium . T hese  r e s u l t s  s u g g e s t  t h a t  _R. o ry z a e  
i n t e r f e r e s  w i th  th e  n o rm al g ro w th  o f  t h e  o t h e r  f u n g i  c a u s in g  s h e a th  
b l i g h t  o r  s te m  r o t  o f  r i c e .
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T a b le  4 0 . R e i s o l a t i o n  o f  t e s t  fu n g i a f t e r  i n t e r a c t i o n  betw een  
Ji* o ry z a e  and o th e r  s c l e r o t i a l  fu n g i on  PDA p l a t e s ,  
on  c u t  s te m s , and on in o c u la te d  s e e d l i n g s .
I n o c u la te d  w ith R e i s o l a te d a /a f t e r  1 5 -2 0  davs—
A B A B
R. o ry z a e X R, s o l a n i + -
R. o ry z a e X S. o ry z a e + &
R. o ry z a e X S , o ry z a e  i r r e g . + &
R. o ry z a e X S. r o l f s i i & +
R. o ry z a e X S . hydrophy lum + _j_b/H—
R. s o l a n i X S. o ry z a e + +
R. s o l a n i X S . o ry z a e  i r r e g . + +
R. s o l a n i X S. r o l f s i i + +
R. s o la n i X S. hydrophy lum + +
3 /— +  = r e i s o l a t e d ,  -  = n o t  r e i s o l a t e d .
—^ r e i s o l a t e d  o n ly  a b o u t 10-15% o f  th e  t im e .
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Greenhouse study of the effect of R. ory2ae and benlate on
s h e a t h  b l i g h t  c a u s e d  b y  R . s o l a n i  o n  s e e d l i n g s .  T h i s  e x p e r i m e n t
was c o n d u c te d  to  f u r t h e r  s tu d y  th e  e f f e c t  o f  11. o r y z a e  on JR. s o l a n i  
u s in g  s e e d l i n g s  o f  s i x t e e n  v a r i e t i e s  d i f f e r i n g  i n  d e g re e  o f  
r e s i s t a n c e  to  s h e a th  b l i g h t .  T a b le  41 show s th e  t r e a tm e n t s  u s e d  
i n  t h i s  e x p e r im e n t .  T h e re  w as a  p o s i t i v e  c o r r e l a t i o n  ( r  = 0 .4 9 )  
b e tw e e n  s h e a th  b l i g h t  DI an d  s h e a th  s p o t  DI on  t h e s e  16 v a r i e t i e s  
o f  r i c e .  T h is  m eans t h a t  th e  v a r i e t i e s  r e a c t e d  a lm o s t  th e  sam e 
way to  t h e  two d i s e a s e s .  H ow ever, t h e r e  w as a  d e c r e a s e  i n  s h e a t h  
b l i g h t  DI when R. s o l a n i  and  R . o r y z a e  w e re  i n o c u l a t e d  t o g e t h e r  o r  
when b e n l a t e  w as s p r a y e d  24 h o u r s  a f t e r  i n o c u l a t i o n  w i th  R.. s o l a n i  
(T a b le  4 1 ) .  A n a ly s is  o f  v a r i a n c e  ( T a b le  42 ) show s t h a t  t h i s  
d i f f e r e n c e  w as s i g n i f i c a n t .  T h e re  w as a l s o  a  s i g n i f i c a n t  v a r i e t y  
X t r e a t m e n t  i n t e r a c t i o n ,  i n d i c a t i n g  t h a t  t h i s  d i f f e r e n c e  i n  DI d u e  
to  i n o c u l a t i o n  o f  r i c e  s e e d l i n g s  w i th  II. s o l a n i  and  R. o r y z a e  
t o g e t h e r  o r  s p r a y in g  o f  benom yl a f t e r  i n o c u l a t i o n  w i th  R . s o l a n i  
was n o t  t h e  sam e f o r  a l l  v a r i e t i e s .  The d i f f e r e n c e  w as m ore a p p a r e n t  
f o r  s u s c e p t i b l e  v a r i e t i e s  th a n  f o r  r e s i s t a n t  o n e s .
B o t h  t h e  s h e a t h  b l i g h t  a n d  t h e  s p e a t h  s p o t  d i s e a s e s  o c c u r  i n  
L o u i s i a n a  (8 9 ,  9 3 ) .  I n  1 9 7 4 -7 5  O ' N e i l l  (7 6 ) i s o l a t e d  m o s t l y  R . o r y z a e  
fr o m  l e s i o n s  o n  f i e l d  c o l l e c t e d  r i c e  t i l l e r s  w i t h  s h e a t h  b l i g h t i n g  
s y m p to m s . S h e  w a s  n o t  a b l e  t o  i s o l a t e  b o t h  R . s o l a n i  a n d  R . o r y z a e  
fr o m  t h e  s a m e  l e s i o n  o r  t i l l e r .  S h e  a l s o  f o u n d  t h e  p e r f e c t  s t a g e  o f  
.5* o r V z a e  o n  n a t u r a l l y  i n f e c t e d  r i c e  s h e a t h s .  T h i s  s u g g e s t s  t h a t  
t h e r e  i s  a n  i n t e r a c t i o n  b e t w e e n  R.. o r y z a e  a n d  _R. s o l a n i  a n d  w h e n  b o t h  
a t t a c k  t h e  sa m e  s t e m ,  t h e  s e v e r i t y  c a u s e d  b y  t h e  l a t t e r  i s  r e d u c e d .
Table 41. The effect of R. oryzae and benomyl on sheath blight caused by R. solani on
seedlings of 16 varieties of rice.
V a r ie t i e s
g /
R e a c tio n  to  D is e a s e s ,  DI—
S h ea th  s p o t 
on s e e d l in g s
S h ea th  b l i g h t  
on s e e d l in g s
S h ea th  b l i g h t  
+ s h e a th  s p o t
S heath  b l i g h t  
+  b e n la te
T etep 1 .3 3 1 .8 3 1 .6 7 1 .33
Taducan 1 .8 3 2 .67 2 .0 0 2 .0 0
Basina t i 2 .6 7 5 .3 3 4 .3 3 8 .83
IR -22 2 .3 3 7 .1 7 5 .5 0 5 .8 3
IR -8 1 .8 3 5 .8 3 5 .5 0 2 .83
V is t a 4 .0 0 7 .6 7 6 .3 3 3 .67
Z e n ith 1 .3 3 5 .1 7 5 .17 2 .17
TN-1 7 .67 6 .5 0 4 .3 3 4 .0 0
N ato 5 .17 5 .8 3 6 .0 0 3 .17
S a tu rn 2 .5 0 5 .8 3 5 .00 3 .0 0
B razos 5 .3 3 5 .6 7 4 .3 3 3 ,3 3
N ova-66 4 .5 6 .8 3 3 .5 0 3 .6 7
Labe l i e 4 .1 7 8 .8 3 6 .8 3 4 .6 7
S ta rb o n n e t 4 .5 0 7 .8 3 6 .33 4 .8 3
Dawn 5 .1 7 7 .8 3 5 .5 0 2 .8 3
L ebonne t 3 .3 3 8 .6 7 7 .3 3 5 .5 0
eL /— Mean o f  3 r e p l i c a t i o n s ,  DT m easured  on th e  b a s i s  o f  p e r c e n t  t i s s u e s  i n f e c t e d  and on a 
s c a l e  o f  0 -9 .
C o r r e la t io n  c o e f f i c i e n t  be tw een  DI ( s h e a th  b l i g h t )  and  DI ( s h e a th  s p o t)  o f  th e  16 v a r i e t i e s  
= 0 .4 9  (no t s i g n i f i c a n t ) .
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T a b le  4 2 . A n a ly s is  o f  v a r ia n c e  t a b l e  fo r  th e  e f f e c t  o f  R. o r y z a e  
and b e n o m y l on s h e a th  b l i g h t  (D I) c a u s e d  by R. s o l a n i  
on s e e d l i n g s  o f  16 v a r i e t i e s  o t  r i c e .
S o u rc e d f Sum o f  S quares M ean S q u ares F - v a l u e ^
T o t a l 239 1 7 0 2 .6 6
R e p l i c a t i o n 2 2 9 .5 6 1 4 .7 8 5 .6 4 * *
T re a tm e n t 4 1 0 3 9 .1 1 25 9 .7 8 9 9 .1 5 * *
R ep . x  T r e a t .  ( E r r o r  a) 8 2 0 .9 3 2 .6 2 3 .1 6 * *
V a r ie ty 15 2 5 8 .1 2 1 7 .2 1 2 0 .7 3 * *
T re a tm e n t x  v a r i e t y 60 2 3 1 .1 0 3 .8 5 4 .6 4 * *
E r r o r  b 150 1 2 3 .8 4 0 ,8 3
C. V. <%) a 2 4 .8
a /
— A s t e r i s k s  ** i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e  a t  P = 0 .0 1 .
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A s i m i l a r  i n t e r a c t i o n  w as o b se rv e d  by N onaka (73) f o r  s tem  
r o t  and  b l a s t  i n f e c t i o n .  He fo u n d  t h a t  th e  s e v e r i t y  o f  s te m  r o t  
in c r e a s e s  w i th  th e  in c id e n c e  o f  node b l a s t ,  w h i le  i t  d e c r e a s e s  
w i th  i n c r e a s i n g  n e c k  b l a s t  i n c id e n c e .  He f u r t h e r  o b s e rv e d  t h a t  
s te m  r o t  i n f e c t i o n s  w e re  d e c r e a s e d  by  a  heav y  b u t  n o t  l i g h t  
i n f e c t i o n  o f  s h e a th  b l i g h t  c a u s e d  by  C o r tic iu m  s a s a k i i  (R . s o l a n i ) . 
A g a in  s tem  r o t  s e v e r i t y  was d e c r e a s e d  when th e  w h i te  t i p  nem atode  
w as i n o c u la t e d  s im u l ta n e o u s ly  w i th  s c l e r o t i a  o f  S^ . o ry z a e  ( 7 2 ) .  
A n o th e r  r e p o r t  r e v e a le d  t h a t  s c l e r o t i a  f o rm a t io n  by  J3. o ry z a e  va r .  
i r r e g u l a r e  w as p ro m o ted  by  O p h io b o lu s  m iy ab ean u s  i n f e c t i o n s  and 
s c l e r o t i a  f o r m a t io n  by _S. o r y z a e  v a r .  i r r e g u l a r e  and H. s a s a k i i  
w e re  s u p p r e s s e d  by  n o n s t e r i l e  c u l t u r e  s o l u t i o n  o f  G ib b e r e l l a  
f u j i k u r o i . b u t  w e re  p rom oted  b y  t h e  s t e r i l e  c u l t u r e  s o l u t i o n s  (4 3 ) .
CHEMICAL CONTROL OR SCLEROTIAL FUNGI CAUSING DISEASES OF RICE
The a g a r  i n c o r p o r a t i o n  t e s t s  u s in g  s e v e r a l  f u n g ic id e s  
(T a b le  43) show ed t h a t  th e  sam e f u n g ic id e  w as n o t  n e c e s s a r i l y  
e f f e c t i v e  a g a i n s t  a l l  th e  f u n g i .  The c o n c e n t r a t i o n s  a t  w h ich  th e  
f u n g ic id e s  w e re  e i t h e r  f u n g i s t a t i c  o r  f u n g i t o x i c  a r e  shown i n  T a b le  
5 1 . B e n la te  an d  Baydam w ere  e f f e c t i v e  a g a i n s t  R . s o l a n i  a t  5 and 
2 .5  ppm r e s p e c t i v e l y .  B e n la te  was much m ore e f f e c t i v e  a g a i n s t  R. 
o ry z a e  th a n  Baydam . B e n l a te ,  Baydam , D u te r ,  so d iu m  a z i d e ,  and  
T opsin -M  w e re  e f f e c t i v e  f o r  c o n t r o l l i n g  o r y z a e  and  j>. o ry z a e  v a r .  
i r r e g u l a r e . B e n la te  w as n o t  e f f e c t i v e  a g a i n s t  r o l f s i i . Sodium
a z i d e  was t o x i c  to  a l l  th e  f u n g i  a t  1 to  10 ppm . T h is  d a t a  s u g g e s ts  
t h a t  f u n g i  a t t a c k i n g  r i c e  c a n  b e  c o n t r o l l e d  b y  f u n g ic i d e s .
Table 43, Effect of fungicides in-vitro on various sclerotial fungi attacking rice.
F u n g ic id e s
g /
F u n g ic id e  c o n c e n t r a t io n  (ppm)—
Fungus i s o l a t e s ^ ' LR 172 LR 475 LR 1675 LR 1775 LR 19074 LR 2475
B e n la te 5s 5 s I s I s 500s 5s
Baydam 2 .5 s >1000 2 .5 s 2 .5 s 50s 10s
Baymeb 500s 100s 2 .5 s IT 25s 500s
Bravo 10T >1000 >1000 500s I s 2 .5 s
O u te r 500b 100s I s I s 5s >1000
H inosan 50b 100s 10s 10s 25s 50s
Sodium a z id e 10T 10T IT IT 10T 2.5T
T e r r a c h lo r  Super-X 500s 500s 50s 100s 50s 500s
Topsin-M 100s 1000 5s 10s >1000 50s
K-1241075 >1000 500s 50s 500s 500s 500s
K alo (#336) 500s 500s 100s 100s 500s 500s
V alidam ycin >1000 500s 100s 100s >1000 >1000
a /— Minimum fu n g ic id e  c o n c e n t r a t io n  t h a t  i n h i b i t e d  fu n g a l g ro w th , ( s )  i n d i c a t e s  t h a t  i n h i b i t i o n  
was due to  f u n g i s t a c e s ,  T I n d i c a t e s  f u n g i t o x i c i t y ,
—^ LR 172 = R.. s o l a n i , LR 475 = B;. o r y z a e . LR 1675 = S_. o ry z a e  v a r .  i r r e g u l a r e . LR 1775 = IS. 
o ry z a e . LR 19074 = _S. r o l f s i i  and  LR 2475 = _S_. h y d rophy lum .
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To s e e  i f  th e  f u n g ic id e s  t h a t  w e re  e f f e c t i v e  i n  a g a r  
i n c o r p o r a t i o n  t e s t s  w e re  a l s o  e f f e c t i v e  _in v iv o , a  s te m  r o t  c o n t r o l  
e x p e r im e n t u s in g  10 f u n g ic i d e s  was c o n d u c te d  a t  th e  R ic e  E x p e rim e n t 
S t a t i o n ,  C ro w ley , LA. The f u n g ic id e s  w e re  a p p l ie d  o n ly  o n c e , 10 
d ay s  a f t e r  th e  p e rm a n en t f l o o d .  The r a t i o n a l e  b e in g  t h a t  a t  t h a t  
tim e  m ost o f  th e  s c l e r o t i a  o f  th e  s te m  r o t t i n g  f u n g i  w ere  f l o a t i n g  
on th e  s u r f a c e  o f  w a te r  an d  v u ln e r a b le  to  th e  f u n g i c i d e s .  I t  w as 
th o u g h t t h a t  th e  a p p l i c a t i o n  o f  f u n g ic id e  a t  t h i s  t im e  w ould  b e  
e f f e c t i v e  i n  p r e v e n t in g  t h e  g e rm in a t io n  o f  s c l e r o t i a  o r  i n f e c t i o n  
o f  th e  r i c e  s h e a th  b y  th e  g e rm in a t in g  s c l e r o t i a  o r  c o n i d i a ,  and  
s u b s e q u e n t o u tb re a k  o f  t h e  d i s e a s e .
The r a t e  o f  a p p l i c a t i o n  o f  f u n g ic id e s  and  t h e i r  e f f e c t  on  
r i c e  w a te r  w e e v il  (RWW) p o p u la t io n ,  s te m  r o t  DI and  y i e l d  i s  show n 
in  T a b le  4 4 . A n a ly s is  o f  v a r ia n c e  (T a b le  45) r e v e a l  t h a t  t h e r e  
was no s i g n i f i c a n t  e f f e c t  on  y i e l d ,  D I , o r  RWW. H ow ever, s i n c e  th e  
f u n g ic id e s  w e re  a p p l ie d  o n ly  o n c e , i t  i s  d i f f i c u l t  t o  sa y  t h a t  
th e y  w ou ld  n o t  b e  e f f e c t i v e  u n d e r  f i e l d  c o n d i t io n s  w i th  r e p e a te d  
a p p l i c a t i o n s .  Kang e t  a l  ( 5 2 ) ,  and  C hen and L in  ( 1 3 ) ,  found  s e v e r a l  
f u n g ic id e s  b e lo n g in g  to  t h e  m e r c u r i a l ,  n o n - m e r c u r ia l ,  an d  d i t h i o -  
c a rb a m a te  g ro u p s  to  b e  e f f e c t i v e  a g a i n s t  S_. o ry z a e  an d  o r y z a e  
v a r .  i r r e g u l a r e  i n  f i e l d  t e s t s .  Rush an d  L in d b e rg  (9 1 ) o b ta in e d  
r e d u c t io n s  i n  p e r c e n t  s te m  r o t  i n f e c t i o n  and lo d g in g  by a p p l i c a t i o n  
o f  D u te r ,  B e n l a te ,  T o p sin -M , and Baydam a t  t i l l e r i n g ,  b o o t in g ,  an d  
h e a d in g  o r  a t  b o o t in g  a n d  h e a d in g  s t a g e s .  T h is  i n d i c a t e s  t h a t  th e  
f u n g ic id e s  t h a t  w e re  e f f e c t i v e  i n  a g a r  i n c o r p o r a t i o n  t e s t s  a t  1 to  10 
ppm may b e  e f f e c t i v e  i n - v i v o  i f  a p p l i e d  2 to  3 t im e s  th e  r a t e  o r
T ab le  4 4 . E f f e c t  o f  a  s in g l e  a p p l i c a t i o n  o f  f u n g ic id e ,  10 days a f t e r  perm anen t f lo o d ,  on r i c e  
w a te r  w e e v i l ,  s tem  r o t  and y i e l d  o f  S a tu r n  r i c e .
T re a tm e n ts
R a te  
lb s  o r  F I .  o z . 
fo rm u la te d /A
Mean # o f  
RWW l a r v a e / , 
c o re  sam ple—
Mean JJL-^ 
f o r  s tem  r o t
c /Mean y i e l d -  
lb s /A
C o n tro l _ 8 .2 5 5 .8 4626
Baymeb 2 8 .2 5 4 .5 4526
B e n la te 1 6 .7 5 4 .6 4739
Bravo 2 6 .1 3 4 .7 4510
D u te r 1 9 .0 0 4 .7 4706
H inosan 17 9 .2 5 4 .9 4458
Sodium A zide 33 5 .3 8 4 .4 4566
T e r r a c h lo r  Super-X 20 6 .2 5 4 .4 4576
T e r r a c h lo r  Super-X
+ D is y s to n 20 5 .6 3 4 .2 4778
T e r r a c h lo r  Super-X
+  T him et 20 6 .6 3 4 .3 4626
LSD 0 .0 5  = 3 .6  (RWW) 0 .9 1  (DI) 340 (YL)
c l/— Mean o f  8 su b sa m p le s , 2 r e p l i c a t i o n s  w ith  3 in c h  c o re  s a m p le r .
~^D1 b a se d  on a  0-9  s c a l e ,  c a l c u la te d  from  25 t i l l e r s / r e p .
c /— Mean o f  4 r e p l i c a t i o n s .
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T ab le  4 5 . A n a ly s is  o f  v a r i a n c e  t a b l e  f o r  th e  e f f e c t  o f  a  s i n g l e  
a p p l i c a t i o n  o f  f u n g ic i d e ,  10 days a f t e r  p e rm a n en t 
f lo o d ,  on y i e l d ,  D I, an d  RWW p o p u la t io n  o f  S a tu r n  r i c e .
S o u rce d f Sum o f  S q u ares Mean S q u a re s F -v a lu e r^
a) Y ie l d :
T o ta l 39 3 1 6 5 0 7 2 .8 8
T re a tm e n t 9 4 9 9 3 6 6 .3 3 5 5485 .15 0 .6 9
B lock 3 5 0 6 4 3 4 .3 6 1 6 8 8 1 1 .4 5 2 .1 1
E r r o r 27 2 1 5 9272 .19 79973 .04
b) D I:
T o ta l 39 2 2 .3 6
T re a tm e n t 9 6 .9 6 0 .7 7 1 .9 9
B lo ck 3 4 .8 9 1 .6 3 4 .7 9 *
E r r o r 27 1 0 .5 1 0 .3 9
c) RWW p o p u la t io n :
T o ta l 39 4 6 2 .1 0
T re a tm e n t 9 7 2 .1 0 8 .0 1 0 .8 9
B lo c k 3 1 4 8 .4 5 3 9 .4 8 5 .5 3 * *
E r r o r 27 2 4 1 .5 5 8 .9 5
a /— A s t e r i s k s  * and  ** i n d i c a t e  s i g n i f i c a n t  d i f f e r e n c e s  a t  P = 0 .0 5  
an d  P = 0 .0 1 ,  r e s p e c t i v e l y .
C. V. (%) -  a )  Y ie l d  = 6 .1
b) DI = 1 3 .4
c) RWW = 4 1 . 8
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1 -2  lb s /A .  N e v e r th e le s s ,  t h i s  w i l l  depend o n  th e  c o n d i t io n s  
u n d e r  w hich  th e  c ro p  i s  grow n, th e  s u s c e p t i b i l i t y  o f  th e  v a r i e t y ,  
and th e  tim e  a t  w h ich  th e  f u n g ic id e  i s  a p p l i e d .
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